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FOREWORD 


The National Research Advisory Council Working Party's report on 
wildlife research (and associated management) in New Zealand has 
now been received by this Department. The document is probably 
not yet in its final form, though it is not likely to be 
materially altered before it reaches the public domain, probably 
later this year. Therefore I am not at liberty to disclose the 
findings and recommendations of this, the eleventh investigation 
into wildlife administration and research that has taken place 
over the last 15 years: As one of the organisations involved, 
the Wildlife Service certainly hopes this particular investigation 
will be the last, and that many of its recommendations will be 
acted upon. In so far as they affect the Wildlife Service, most 
of these recommendations closely follow those made in the Wildlife 
Service's own submission, and this is naturally very satisfactory 
to us. If we find that one or two of the points with which we 
join issue have been modified in the final version, then there 
will be very few significant differences of opinion remaining. 
Nevertheless, there are still likely to be some. The Working 
Party has not made any precise recommendations about where any 
future Wildlife Service should be placed, though it does offer 
some guidelines and suggestions for what one might call a general 
supervisory body to which the Service might be responsible. No 
decisions have yet been made, so doubtless any reservations or 
suggestions which the Wildlife Service might feel it is desirable 
to put forward will be properly considered before any final action 
is taken by Government. All in all, though, we consider the 
report a valuable one. 


Quite independently of this, there has recently been some re- 
organisation of the Service's Research Section. It has been 
divided into four Working Groups, each with a Group Leader 
responsible to the Director (or, eventually, to a formal Head of 
Research who, we hope, will be appointed during 1978). The 
Groups are: Survey (including Forest Fauna and Wetlands), 
Endangered Species, Exploited Species, and Island Faunas. The 
names for these Groups are not ideal, or even necessarily final, 
but they are intended to be fairly self-explanatory. Anong some 
of the new research activities planned are a comprehensive study 
of kiwis, a national survey and study of wetlands and their 
significance for wildlife (see later), and a formal study of the 
shore plover, now confined to part of the Chatham Islands. 


To aid in the graduaily increasing complexity of our research 
projects, we hope soon to be adding a computer programmer to our 
staff. 


The nucleus of a wetlands survey team will be at last established 
within the next three months; and to help it to get off on the 
right foot, we are fortunate in having with us for three years, 
Dr Maurice Sell, a graduate of the University of Florida and an 
N.R.A-C. post-doctoral Fellow, who will combine his activities 
with the wetlands research team and its associated technicians 
and field staff. 


Some already well-established research and other activities are 
discussed in this issue of the Review; and as it goes to press it 
is pleasing to report that the first takahe chick of the 1977/78 
breeding season has been successfully hatched at Mount Bruce, and 
that three pairs of Chatham Island robins are breeding on their 
new home, Mangere Island. You will remember that last year at 
about this time only two pairs of this species were left in the 
world - so there is still some hope we may yet save it from 
extinction. Another piece of good news which arrived just too 
late for inclusion in last year’s Review is the discovery by 
Wildlife Service officers of an apparently relatively large colony 
of kakapo on Stewart Island. A very cautious study of this 
colony is beginning, not only to determine its approximate size 
and distribution, but also to determine if females are present and 
how they behave and may be identified (it is hard not to hope that 
our luck in the 'cherchez la femme’ programme will soon be crowned 
with success). This may then help us find, for the first time 
this century, undoubted females among the very rare kakapo of the 
South Island, so improving the Service's chances of saving this 
species, too, from imminent extinction. 


Finally, we have been pleased to welcome Dr Ian Eberharv, Chief 
Wildlife Officer of the Tasmanian National Parks and Wildlife 
Service, who is using the award of an ANZAC Fellowship to spend 
some months in New Zealand, mainly with the Wildlife Service, 
studying wildlife research and administration. At the same time, 
Mr D.V. Merton of our Protected Fauna Section is part of the way 
through his spell as Conservator on the Australian territory of 
Christmas Island in the Indian Ocean. He recently took time off 
from his secondment to attend two international meetings in North 
America, one of which was concerned with endangered species and 
was held at the University of Wisconsin. 


G.R. Williams 
Director 
New Zealand Wildlife Service 


KING COUNTRY 
LAND USE STUDY 


HA. BEST & DJ. PIKE 


Since the middle of 1976 the Wildlife Service has been 
involved in a large scale land use study in the King Country. 
The main impetus for this study arose from a conflict in land use 
between the agricultural and commercial forestry interests. 


Tn 1975, New Zealand Forest Products Limited produced an 
Environmental Impact Report which ccntained proposals to plant 
exotic pines in 60,000 ha of land within the Southern King Country. 
The Commission for the Environment, in its audit of the New Zealand 
Forest Products proposals, suggested that the company proceed with 
planning to develop a large scale exotic forest industry subject 
to the public pveing involved in discussions on the retention of 
farmland, the management of the forest created, the protection of 
areas of native forest, and in a study of social implications. 

The final recommendation of the Commission for the Environment was 
that the company supports, wherever practicable, the integration 
of forestry into the farming sector to aid in balanced land use in 
the region. . 


As a result of the public availability of the report and its 
audit, concern arose among King Country residents about New Zealand 


Forest Products' proposals. In particular, there was objection to 
the possibility of high-quality farmland being lost to afforestation 
and the resultant running down of rural services. In an effort 


to resolve this conflict of interest, the Government agreed to _ 
initiate a co-operative land use study to be completed by 30 June 
1977, while New Zealand Forest Products agreed to show restraint 
with its program of land purchase until such time as the report was 
available. 


The study has been a major effort involving concentrated work 
within the region by numerous Government departments, each of which 
has done its best to give top priority to its input. Work began 
in June 1976 with the Department of Lands and Survey as co- 
ordinating agency and.the Wildlife Service was represented on the 
steering committee by its Environment Section. 


The King Country Land Use study area is large. It extends 
from the Toa Bridge (16 km east of Te Kuiti) southwards for 110 km 
to a point 12 km south of National Park, and from Lake Taupo west- 
wards for up to 60 km. 


In order that the various contributing agencies might submit 
inputs that could be compared directly, and to simplify the 
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decision making and planning processes, the "sieve planning" 
technique was adopted. In this all factors that are to be 
considered in the planning of land use are displayed on individual 
maps. For some factors, e.g. soil, geology, vegetation, the 
traditional maps are prepared; but for others such as recreation, 
wildlife, exploitation of indigenous forests, water and soil 
conservation, fauna and flora conservation, areas are ranked as 
having very high, high, moderate, low, or unclassified values. 
Transparent overlays of the various land development options (e.g. 
exotic forestry, farming) can be superimposed on top of any of the 
other maps and rapid inspection made of areas which are important 
for retention in their present state or suitable for development. 
Areas in which suitability for both conservation and development 
are high can, in this way, be readily identified and the conflict 
in land use resolved by negotiation. ‘Similarly the afforestat- 
ion and agricultural suitability maps can be compared against each 
other, and the areas of high suitability for each of these uses 

be determined directly. In this way the amount of land available 
for exotic afforestation, with minimal conflict with ail other 
land uses can be decided. If greater than the minimum confiict 
area for afforestation is required the impact on other.land uses 
can also be rapidly shown by this method. Thus, the division of 
land for various purposes can be achieved more logically than at 
present. 


The Wildlife Services's involvement in the King Country Study 
has been to define areas of value to indigenous wildlife, upland 
game, waterfowl, and fisheries (the latter work being done in 
conjunction with the Ministry of Agriculture and Fisheries at 
Turangi ). A brief note on each section's work follows. 


a Indigenous Wildlife 


Before European settlement the King Country was almost 
completely forest-covered, and the indigenous wildlife was pre- 
dominantly forest-dwelling. The proportion of native forest 
remaining today is relatively small and fragmented and the wildlife 
therein has been reduced significantly in variety and abundance. 
The only extensive areas of continuous native forest cover still 
present extend along the Hauhangaroa Range and across to the 
Rangitoto Range (except for a break recently made in south Pureora 
State Forest which has been cleared and planted in exotic pines) 
but large sections of this have been devastated by logging. 
Logging and forest clearing operations are still being pursued 
vigorously and the forests continue to be diminished rapidly. 


Information on the indigenous wildlife of the King Country has 
been obtained primarily through Wildlife Service forest fauna 
surveys made in the larger tracts of forest since 1971. These 
surveys involved the collection of data at approximately 1500 
standard survey stations by field parties operating on foot through 
all manner of terrain. Other information used in the preparation 
of maps came from published reports and from kiwi distribution 
records collected by M. Harrison of the Wildlife Service. 


The indigenous wildlife input does not show the distribution 
of all species in the study area. We do not know enough to under- 
take this sort of mapping and an expensive, long-term concerted 
effort would be required to obtain the necessary information. , The 
end result of such a detailed project could be of such complexity 
as to be of little use for sorting out land use options at the 
level presently desired. 
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In-this study there have been adequate data on which to 
prepare a map but some degree of interpretation was required before 
mapping so that the finished product was in a form that could be 
used for helping decide between different land use options. The 
final result has been to combine a broad approach of defining areas 
judged to be of various conservation values and superimposing these 
on the distribution patterns of the more critical species - the 
latter being those species which have proven to be especially 
sensitive to modification of their habitat. In the study area the 
critical species includes Hochstetter's frog, the North Island 
brown kiwi, blue duck, New Zealand falcon, North Island kaka, red- 
crowned parakeet, yellow-crowned parakeet, North Island robin, 
North Island fernbird, North Island kokako and the bats. 


The distribution patterns of the more critical species identify 
areas of known importance to those species. The more broadly 
classified areas of ranked importance for conservation of wildlife 
have been based on maintaining a representative pattern of their 
habitats throughout the study area. This can be achieved in part 
by ensuring that within each distinct geographical district (e.g. 
each side of a mountain range) a full range of vegetational and 
physiographical features are retained in as unmodified a state as 
possible. The retention of suitable wildlife habitats is the key 
to the conservation of wildlife, for no species can survive unless 
it has free access to the resources it requires, and these are best 
represented in the particular habitats in which it dwells. 


On Freshwater Fisheries 


The Wildlife Service Fisheries Management Section and the 
Ministry of Agriculture and Fisheries, Fisheries Management Division, 
Turangi, carried out a joint investigation of the waterways within 
the study area with three main objectives: 


a. To establish the existing status of the waterways with 
regard to all species. : 


b. To establish values for the waterways, as fish habitat 
and for recreational (angling) use. 


c. To define areas which should be reserved or in which 
adjoining land uses should be restricted to those 
compatible with the maintenance of fisheries values. 


Information was obtained from the Auckland Acclimatisation 
Society, angling associations and available literature. This was 
followed up, where possible, by field investigations to determine 
which species of trout (brown or rainbow), eels (short finned or 
long finned), native fish and freshwater crayfish (koura) were 
present. 


Water quality, suitability of spawning areas, composition of 
substrate, aquatic fauna, stream regime characteristics, presence 
of natural barriers to fish, flooding characteristics, erosion, and 
land use within catchments were examined. The existing use and 
future potential for angling was studied, with availability of 
angling water, suitability of angling methods for each area and 
availability of access to anglers being major factors examined. 


Rating of the waterways to establish values for fisheries and 
recreation was made by assessing five main factors: flooding, 


Spawning, access, angling water, and angling methods. Each 
factor was rated on a scale of 0-10, with the overall rating being 
e. Whenever possible the ratings of two or 
more observers were used. 


an average of thes 


A breakdown of the application of the 0-10 scale for each 
factor and an example of a series of ratings on a "work sheet" are 


set out below:- 


Flooding: 
Spawning: 


Access: 


Angling Water: 


Angling Methods: 


Example: 


River System 
iridutary 
Site 


Flooding 
Spawning 
Access 
Angling Water 
Method 


Average 


8-10 Stream bed stable, clear. 
6-8 Rises, some turbidity. 
46 Stream bed moves, minor bank erosion. 
2-4 Stream ‘overtops' banks, bad bank erosion. 
0-2 Flash flooding, severe bank erosion. 
8-10 Suitable gravels entire stream bed. 
6-8 Suitable gravels most places. 
4-6 Sufficient to support natural reproduction. 
o-4 Some spawning areas exist. 
O-2 Poor to non-existent. 
8-10 Suitable vehicle/walking access entire area. 
6-8 Some vehicle access, walking access most 
places. 
4-6 Limited walking access. 
e-4 Restricted and difficult access. 
0-2 Difficult to inaccessible. 
8-10 All water can be fished either from bank 
or by wading. 
6-8 Most of water can be fished. 
4—6 Limited area of water can be fished. 
e-4 Very restricted. 
0-2 Difficult to fish. 
Dry Fly - 2 
Wet Fly ~ 2 
Spoon ~ Re 
Nymph _ 2 
Bait - Pi 
Work sheet filled in by one observor (final 
ratings are an average of the ratings of several 
observors). 
KING COUNTRY STUDY - FISHERIES 
Ongarue Sheet Ref. N.92 
Main river = 
4 2 3 4 5 6 
8 8 v 7 7 7 
5 7 8 2 44 4 
6 2 c P, < 3 
rs 2 4 7 > 3 
8 8 10 7 8 5 
6.8 6.0 Peo 5.6 4.8 4.0 








On completion of the field survey, all data were assessed, 
collated, and transposed to the topographical maps. Sampling 
Sites were identified and the value ratings and information on 
fish species present were also recorded. A final map of the 
river systems surveyed was then prepared and is incorporated in 
the wildlife base data map of the area. As with the other wild- 
life inputs a full technical report to support the data displayed 


in the wildlife map was also prepared. This outlines the findings 


and details the conservation measures required to maintain the 
fishing values of the region. 


The survey has shown that a valuable freshwater fishery 
resource, with potential for increased recreational use is present 
in the study area. The majority of the waterways are stable with 


populations of both brown and rainbow trout and native fish species. 


The continued good quality of the fishing will depend upon the 
maintenance of water quality and habitat. The reservation of 
areas along the margins of waterways will be crucial and should be 
included in any land use development or management program. 
Dependant upon the land use proposals, various constraints and 
requirements will have to be applied in the adjoining areas. 
Management and deveiopment of these areas should have high regard 
to fisheries and wildlife values, and consultation with the 
Wildlife Service to establish necessary protection measures will 
be required where development within 60 m of water courses is 
envisaged. In some sensitive catchments greater constraints or 
reservation of more extensive areas may be required. 


ee Wetlands, waterfowl and upland game 


An investigation of game birds and their habitats was made by 
the Game Management Section, Rotorua. The objectives were: 


a. To define the habitats of waterfowl and upland game. 


b. To establish the relative abundance and distribution 
of waterfowl and upland game species. 


ec. To establish the function of each habitat in main- 
taining water and game bird populations. 


d. To determine the recreational value of game bird 
populations. 


e. To define areas which should be reserved or where land 
use should be restricted to those uses compatible with 
the maintenance of waterfowl and upland game habitat. 


Aerial photographs of the entire study area were examined and 
all wetlands and habitats of likely value to upland game were 
plotted on to topographical maps. Subsequently these areas were 
all visited and surveyed. Information regarding the traditional 
use of wetlands by waterfowl and for recreation was obtained from 
interviews with local people, the Auckland Acclimatisation Society 
and departmental records. Following this the information was 
compiled for display on the wildlife data base map. 


The most important and extensive waterfowl habitats in the 


King Country Land Use Study area are the rivers, streams and their 
margins. All other existing wetlands such as ponds, marshes, 
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lakes and soaks are extremely valuable, but because of their 
limited numbers and distribution, tend to influence only small 
areas. However, as waterfowl habitats throughout the study area 
are not numerous any changes to them that could diminish their 
wildlife values must be avoided, and all remaining natural wet- 
lands require protection if existing waterfowl populations are to 
be maintained. On farm land, the establishment of suitable ponds 
would improve some bird populations and should be encouraged in 
agricultural development programs. 


Although habitat for upland game (pheasant and California 
quail) is widespread throughout, only quail are widespread; 
pheasant are confined generally to the northern section. 


As upland game habitat comprises scrub land and the margins 
between agricultural and forest lands, the situation as shown on 
the wildlife maps will remain constant only for as long as there 
are no changes in land use. Habitats of value to upland game can 
be maintained in the region providing the advice of the Wildlife 
Service is followed during land development programs. 


Mapping 


Having obtained a pool of information the next step was to 
express this on a map. As this was the first wildlife mapping 
exercise of this kind in New Zealand there were problems in 
devising some way of effectively showing the data. Two sets of 
maps were prepared, each to a scale of 1:63260 or 1 inch : 1 mile. 
The first set (4% sheets) is the "data base" map which depicts in 
five colours the habitats of importance to indigenous wildlife 
(black and green), waterbirds (purple), upland game (orange) and 
fisheries (blue). Different densities of colour are used to show 
habitat values in four ratings for indigenous wildlife (out- 
standing, very high, high and unclassified), and in three ratings 
for upland game (high, moderate and low). 


The extended legend and a section of one of the base data 
maps are reproduced here to illustrate the degree of information 
and the mapping concept used. Because kiwis are generally wide- 
spread throughout the region, their distribution is shown by an» 
inset, as is the distribution of noxious animals. 


Using the information shown on the base data map, together 
with the technical reports, a second map in the form of a trans- 
parent overlay was prepared. This shows all the areas of wild- 
jife conservation value in four ranking - very high, high, 
moderate or unclassified ("unclassified" beirg areas in which there 
is insufficient knowledge on which to make a sound conservation © 
value judgement for indigenous wildlife). 


The wildlife conservation overlay was then integrated with 
conservation overlays prepared for archaeological and historic 
sites, Crown reserves, forest flora, soil and water values and 
geological instability, and a final composite conservation suit- 
ability overlay prepared for use in sieve screening against the 
other suitability overlays (exotic forest management, indigenous 
forest management, agriculture and general recreation) and the base 
data maps. The full sieve screening process allows: the identif- 
ication of many land use possibilities, and an assessment of the 
effects that these may have on the region's resources. 
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King Country Land Use 


Section of base date map. 


Study. 
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To conclude, the King Country study has been important to 
the Wildlife Service for several reasons: 


4 


1. It has given the Service an opportunity to contribute 
significantly to a study on land use options right from the 
initial stages instead of after the event, as has occurred often 


in the past. 


2. Because other agencies have been involved the resources 
made available to us have been greater than if we had operated 
alone. A prime example was the work done by the Cartographic | 
Section of the Department of Lands and Survey in the final prep- 
aration of our maps. 


3. It has shown the vaiue of mapping in demonstrating just 
how extensive wildlife requirements can be in a region. Maps do 
this much more easily than written material alone, which requires 
a greater degree of assimilation. 


It is hoped that future plans for large scale land use 
projects will involve the Wildlife Service to the same extent as 
in the King Country study, for only then can there be opportunity 
for a significant input of wildlife values. This input will be 
presented in a form directly comparable with cther inputs and in a 
form easily understood and thus more readily acceptable to other 
agencies. 


WILDLIFE SURVEYS AND THE FUTURE 
OF NORTH WESTLAND FORESTS 


LG. CROOK 


"Softwood - hardwood - beech" forest is one of four broad 
classes of indigneous forest delineated on small scale maps of New 
Zealand's forest resources. These maps, examples of which appear 
in the New Zealand Atlas, show that North Westland contains the 
largest expanse of this kind of forest remaining in the South 
Island. (Compared with maps of the original vegetation they also 
show the extent to which we have deforested our country to make 
way for agricultural and other development since European settle- 
ment began.) 


Because they are such an important remnant of a still shrink- 
ing resource (or habitat type, depending on your point of view) 
the Westland forests have become the centre of a vigorous debate 
over how they should be used. As the Director-General of the New 
Zealand Forest Service said at a 'Seminar on the Future of the 
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West Coast Forestry and Forest Industries' held in Hokitika in 
July 1977, there is not enough left to satisfy all demands: 


"Today many constraints are being imposed or are 
being advocated on the felling of native forests. 
The move away from clear-felling rimu forest on 
terraces is being extended to hill country; there 
is a desire to add large tracts of merchantable 

and manageable State Forest to Westland National 
Park; recommendations are being made to delete sub- 
stantial areas for various scientific purposes; 
ornithologists wish to make even further inroads 
into the merchantable resource; and some productive 
stands will have to be logged more carefully, if at 
all, on grounds of soil and water conservation. 

It is because of these and other constraints, if 
applied collectively, that the resources will be 
barely sufficient_or insufficient to honour these 
/ long term sale_/ commitments. It is as simple 
as that." 


In 1974 the Wildlife Service started to gather information 
about the distribution and populations of native birds in the 
forests of North Westland. The surveys were concentrated in the 
lowland forests=-those below about 600 m a.s.l. These are the 
areas which would be affected by forestry development. After 
three seasons of surveys covering a sample of about 55,500 ha of 
forests (Fig. 1) and over 1,500 survey points we are able to make 
some statements about the value of the forests as wildlife 
habitats. The results of the surveys are presented and discussed 
in detail in Wildlife Publication No. 191: '‘'A survey of the 
native bird fauna of forests in the proposed beech project area of 
North Westland’. They supplement the broad pictures of bird 
distribution obtained by the New Zealand Ornithological Society 
(OSNZ) bird mapping scheme and they complement more detailed 
studies of habitat preferences and seasonal movement of individual 
species done by the Ecology Division of DSIR over about the same 
period. 


No bird species is totally restricted to the region but the ~ 
OSNZ mapping scheme has shown it to be an important reservoir for 
several less common birds, including the South Island kaka, red- 
and yellow- crowned parakeets, the South Island robin and the 
western weka. 


Our surveys have added to this basic information. They have 
shown, firstly, that levels of bird abundance recorded in lowland 
forest in North Westland are comparable with and sometimes exceed 
those of places traditionally regarded as being richly endowed with 
birds - such as offshore island sanctuaries. At higher altitudes 
bird populations are lower and some species absent. 


Secondly, they revealed a wide variation in numbers of birds 
of different species found in different parts of the region. Most 
of these variations from place to place can be attributed to 
differences in the structure and types of forests and other habitat 
factors. 


Thirdly, some fluctuations in bird numbers were noted from 
year to year and this is a particularly interesting finding of the 
surveys. The pattern of these changes suggests that larger and 
more mobile species, such as the native parrots and the pigeon, 
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Figure 1. The areas surveyed. 


1. 
2. 


D6 


PAPAROA REGION (a. Tiropahi and Fox River, 
b. Sirdar Creek, c. Aranui Creek) 

INANGAHUA REGION (a. Fletcher Creek, 

b. Winding Creek) 

REEFTON HILL COUNTRY ( a. Slab Hut Creek, 
b. Merrijigs, cs Maimai, d. Antonios Creek, 
e. Granville) 

UPPER GREY, MARUIA AND ALFRED RIVER VALLEYS 
(a. Woolley River, B. Palmer Rd, c. Alfred 
River) 

LOWER GREY VALLEY (a. Nelson Creek, b. Lake 
Hochstetter, c. Flagstaff, d. Kopara, 

e. Brown Creek). 
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may be partially nomadic, concentrating their activities in 
different parts of such a large area in different years. In the 
smaller species fluctuations were consistent with minor variations 
| in populations which might be expected to occur from year to year. | 
| 





These tended to be in phase in all parts of the region. Nomadism 
| of the larger species has long been recognised. Maoris, for 
| example, made use of the local migrations of kakas, studying their 
repeated patterns of movement, so that they might set traps for 
| them in favoured stopping places. Red-crowned parakeets also 
| move long distances in search of food. The species even made a 
| brief reputation for itself as a pest of crops when large numbers 
| erupted out of the forest onto Marlborough farmlands in the 1880's. 
Finally, the native pigeon is well known to " ... congregate where- 
ever there is to be found an abundance of ripe berries on which to 
| feed." (Oliver, New Zealend Birds). As Oliver went on to write: 
| "The function of the pigeon in the life of the forest seems to be 
to disseminate seeds ... ". This idea has lead the Forest Service, 
through the pioneering work of Tony Beveridge of the Forest 
Research Institute, to the realisation that the native pigeon may 
play an important role in the regeneration of podocarp forests. 





These main findings provide a glimpse of the richness of the 
| birdlife and the complex mosaic of habitats and bird communities | 
| existing in North Westland. They are also in stark contrast to 
| many earlier assumptions about the region. From the time of the 
| early explorers the North Westland forests have been regarded as 
| a dank and uniform blanket of beech trees and 'empty' of birds. 
' Some politicians and less scrupulous forestry interests have seen : 
| the advantage in perpetuating such a misconception, even | : 

| 





embroidering it with scenes of over-mature and rotting trees. 
stunting the development of a vigorous and healthy forest. This 
verbal picture-painting has reached a point where some people must 
see North Westland as being like one of the less savoury parts of 


Middle Earth in Lord of the Rings. 


The results of the surveys are interesting, but they do not 
answer the immediate and pressing questions of management ina 
manner acceptable to forestry interests: How important are the-. 
wildlife values of the region compared with its economic potential? 
What specific steps need to be taken to prevent or minimise 
disruption of wildlife values? 





SR — 


| In one way it has been unfortunate that the surveys have not 

| revealed the presence of any rare species or other unequivocally 
unique ornithological feature. If they had done so it would have 
been relatively easy to isolate one or more areas of obviously 
higher importance and reserve them from development. The values 
that have come to light - the rich and diverse fauna of the region - 
are products of its size and the variety of habitats it encompasses. 
Catering for such values without emasculating any possible | 
forestry industry is more difficult. The steps needed to do so 
are either elusive or unacceptable depending on one's standpoint. 





The response of Government to the question of preserving the 
scientific (including wildlife) values of the North Westland 
forests was to establish a ‘Scientific Co-ordinating Committee for 
Beech Research' consisting of Government and University scientists. 
This Committee, on which the Wildlife Service is represented by 
its Director, recommended establishment of a network of reserves 
to represent the range of variation and successions of forest 
vegetation in the region. It has also given careful consideration 
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to the problem of 'insulating' reserves from changes and 
increased activity in the surrounding environment and it has 
adopted guidelines covering size, shape, access, physiographic 


characteristics and types of boundaries. The proposed reserves 
encompass much of the regional variation in bird fauna encountered 
in our surveys. (One major exception to this general statement 
concerns the hill country round Reefton. The 'Big River' reserve 


proposed in this area contains little low altitude forest and does 
not have a bird fauna representative of the region. ) 


The reserve network proposed by the Committee therefore goes 
some way to preserving wildlife values. It provides reservoirs 
of unmilled forests for populations of all birds native to the 
region and a static display of existing differences in the bird 
fauna which occur from place to place. It does not take into 
account the dynamic features of bird populations and their habitat 
relationships. The reserve network was proposed primarily to 
represent vegetation, a relatively stable element of the forest 
ecosystem. Progressive isolation of the reserves as milling of 
the intervening forest proceeds will have few effects, in the short 
term, on the vegetation they protect. The same may not be true 
for the bird fauna. 


The kaka may have the misfortune to provide the outstanding 
example of what can happen as the forest around reserves is milled; 
large populations of kakas occur in the lower Inangahua Valley and 
southwards into the Reefton area. One proposed Ecological Reserve 
in the Inangahua Valley (Coal Creek) has been extended to take in 
an area of apparently rich kaka habitat. By doing this it is 
hoped to preserve an area with a high density of kakas. However, 
the kaka population in the reserve is probably dependent on a 
larger habitat. As forests in the area are felled numbers of 
kakas using the Coal Creek reserve would fall accordingly and this 
may then become the area which used to have a large population of 
kakas. 


Dependence of species which, like the kaka, require habitats 
larger than those of proposed reserves is one problem. Interr- 
upting the continuity of existing forests with areas of exotic 
pines or clear land causes a second. This would isolate 
populations of a number of bird species; those too small, weak of 
flight or insufficiently intrepid to cross cleared land, and those 
which do not adapt freely to forests of exotic pines. Isolating 
bird populations in this way will certainly have a long term effect 
on their continuity. Isolation is likely to exacerbate normal 
fluctuations in populations (by preventing migration) and reduce 
genetic diversity and the ability of a population to adapt to 
marginal habitats. The net results of these effects could be to 
reduce the 'fitness' of isolated species to survive and to increase 
the likelihood of chance extinctions: occurring. 


It is not possible at this stage to predict how great these 
effects are likely to be, but there is little doubt that the bird 
fauna of the proposed reserves will change as deforestation of 
intervening areas proceeds. Over North Westland as a whole 
populations of some species such as the native parrots may decline. 
Others, like those of insectivorous passerines and birds of the 
forest margins - including the introduced species, will increase. 
The existing patterns of distribution will inevitably change and 
the possibility of chance extinctions, either locally or from the 
region as a whole, cannot be ruled out. 
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These considerations have led us to the belief that isolated 
reserves alone cannot adequately protect the wildlife values of 
the region. Obviously these would best be served by stopping all 
timber-getting, but the welfare of a few native birds and their 
undisturbed habitats, no matter how valuable these may be on either 
national or international scales of worth, seems unlikely to out- 
weigh the economic imperative. 


There seems to us to be room for compromise between these two 
extremes. As well as examining the unmilled forests of the region 
the North Westland surveys looked at the bird fauna of the end 
products of three different management options open to foresters: 


a. Mature radiata pine forest 
(conversion to exotics) 


b. -Even-aged stands of red and silver beech 
(beech management) 


c. Cut-over indigenous rorest 
(selective logging of podocarps) 


Of these the bird fauna of cut-over indigenous forest :'- 
forest from which most of the merchantable podocarps have been 
extracted - most closely resembles the criginal. Even-aged 
stands of pure beech had markedly different populations of some 
birds and several important species were found to be totally absent 
from radiata pine forest. We conclude from this that reserves 
proposed by the Committee should be linked where possible with 
buffer zones and corridors of lowland forest which can be carefully 
cut-over for podocarps. This would reduce the problems of © 
isolation of reserves and their bird populations without preventing 
some forestry development. The corridors of indigenous, though 
cut-over, forest between reserves would provide a suitable 'marginal' 
habitat for all species and would ensure free dispersal from one 
area into another and the vital mixing of populations. The 
problems posed by birds which range over areas larger than single 
reserves would also be partly solved. All these birds occur to 
some extent in cut-over forest. The same cannot be said for ~ 
exotic pine plantations. Populations may be reduced by selective 
logging in areas between reserves but not to the same extent as 
would prevail if large areas are converted to exotics. 


As a result of these considerations the Wildlife Service has 
adopted a policy of opposition to large scale conversion of North 
Westland forests to exotic pines. This policy does not exclude 
the conversion of relatively small areas in the interstices of a 
continuous matrix of indigenous vegetation. However, significant 
interruption of the continuity of native forest would potentially 
so disrupt existing values and foreclose the options of future 
generations as to seem an unacceptable price to pay for additional 
and relatively short-term financial gain. 
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BIRDS AND AIRCRAFT 


T.A. CAITHNESS 


The Wildlife Service began active research on birds as a 
hazard to aircraft in 1964. Since then, five scientific papers 
on this subject have been published, dozens of internal reports 
prepared and a general account of the work was offered in Wildlife 
1971 - A Review. 


In one of the papers and in the 1971 Review article a state- 
ment made reads: " ..... we find that to implement major ecological 
modifications to the environs of an established airfield, or to 
alter the practices cf some industries, is generally very difficult 
and, when local politics plays its part, frequently impossible." 
This statement is substantiated by recent events as they apply to 
Wellington International Airport. 


In a paper presented to a World Conference on Bird Hazards to 
Aircraft in Canada in 1969 and again in Wildlife 1971 - A Review 
we said: "Barely one-quarter of a mile south of the Wellington 
Airport is a sewage pipe which discharges on the shoreline and is 
protected from currents by two rocky reefs. The effluent ebbs 
and flows with the tide and caters admirably for the strange tastes 
of two gull species. To discharge further out to sea where 
currents could disperse the material has been estimated to cost 
approximately $250,000 - an economically unacceptable figure." 


‘Table ‘1. The number of bird-aircraft incidents on landing 
and take-off at Wellington International Airport 1965~1966 
to 1976-1977. 


Year Take-off Landing Total 
1965-66 ae 28 79 
1965-67 A4 g 57 
1967-68 45 44 86 
1968-69 45 46 811 
1969-70 5 58 v2 
19'70-711 54 417 86 
1971-72 52 49 84 
1972-73 13 an a7 
1974-74 A& 48 56 
1974-75 30 34 64 
1975-76 a a 48 
1976-77 40 Be, > 
Totals 406 AAA 840 
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The bird hazard at Wellington International Airport is by 
New Zealand, and indeed world standards, very severe. 


Data in Table 1 show that over 12 years a total of SO bird- 
aircraft incidents have been recorded, with a low of 47 incidents 
in 1972-73 to a high of 95 in 1976-77. These data also show that 
collectively over the first four years significantly more 
incidents occurred on take-off than on landing. Since then 
however, landing incidents have been significantly more common 
than those occurring on take-off. This change is due entirely 
to the introduction of higher performing aircraft. For example 
the D.C.3 phased out in the late 1960's had a landing speed of 85 
knots while the Boeing 737 introduced in 1969 lands at 124 knots. 
The influence here is twofold. a) The D.C.3 pilot and the bird 
both had a chance to take evasive action, b) the closing speed 
with the Boeing 747 precludes evasive action by the pilot and 
gives the bird little chance. There is also the question of 
bulk as the frontal area of the Boeing 737 is very much greater 
than that of the D.C.3. 


Few bird species contribute to the bird hazard at Wellington 
Airport. Two species of gull, the black-backed and the red-billed 
greatly dominate the scene; they collectively make up 686 or 82% 
of the total incidents. 


Table e. Bird-aircraft incidents on landing, Runway 16 
heading south, and runway 34 heading north, at Wellington 
International Airport 1965-66 to 1976-77. 


Runway 

Year 16 44 Total 
1965-66 8 9 4} 
1966-67 F 7 44 
1967-68 10 28 48 
1968-69 10 21 51 
1969-70 12 17 29 
1970-71 19 ef 44 
1971-72 44 29 44 
1972-73 3 44 47 
19'73-'74 F 22 29 
1974-75 oe 19 40 
1975-76 5 14 19 
4976-77 si hy 26 44 
Totals qq 228 Z49 
Percent 45 65 


The prevailing winds of Wellington are northerlies 65% and 
southerlies 35%. There is of course some annual fluctuation in 
these frequencies. However, data in Table 2 show that over the 
years 65% of the landing incidents have occurred on Runway 44 
during landings into the northerly wind and 45% of the landing 
incidents have occurred on Runway 16 when aircraft are landing 
into the southerly wind. 


These data, then, show that gulls are so common around the 


airport that a bird incident is equally likely to occur regardless 
of wnich runway is in use, and this despite the situation of the 
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sewage outfall at the south end. Although gulls are conspicuous 
at the outfall proper they are moving to and from it constantly 
over the airfield and approaches. 


There is no doubt that if the outfall was not there, the 
number of gulls at all parts of the airfield would be greatly 
reduced. 


In these times of increasing environmental awareness the 
Wellington City Council wishes to upgrade the sewage disposal 
system of the entire city. To this end, they propose to locate 
all sewage at a single site where a fully covered (to deny birds 
access to any foodstuffs) primary treatment plant will remove 
virtually all solids and fats. The effluent is to be discharged 
off-shore and at depth. The preferred site is on a reclamation 
close to the southern ena of the airport runway, with the effluent 
pipe extending 1200 metres off-shore from Moa Point and at 18 
metres depth at the discharge point. 


This scheme will have two profound effects: a) the existing 
beach and shoreline pollution will be eliminated and b) the 
Wellington guli population, deprived of a ricn and localised food 
source, will no longer be attracted to the area and will probably 
be substantially reduced. Aircraft safety should be greatly 
enhanced. 


At this stage local politics and pressures come to bear. 


a) Some sections of the aviation industry and administration 
have been reported to consider that land obtained by whatever means 
(in this case reclamation) adjacent to an airport should be used 
for aviation purposes. It does appear, however, that the Wellington 
City Council is prepared to modify the scheme so that the treatment 
plant will make minimal inroads on future aviation requirements in 
the area. 


It is of interest here that we are not aware of any prior 
suggestion by aviation circles to reclaim the proposed sewage 
treatment site for their own specific purposes. This being so, 
do these aviation authorities really have regard or concern for 
the bird hazard problem? Surely the treatment plant with its 
‘ponus of aircraft safety should be encouraged by then. 


b) Some environmental pressure groups consider other sites 
are preferable and that the sewage should be treated beyond the 
primary stage. Fortunately, most environmental and health agencies 
are highly satisfied with the scheme. 


That sections of the environmental lobby should find fault 
with the proposed sewage treatment scheme, its siting,or both is 
not surprising. However, the Wellington City Council investigated 
at least four alternative sites and conceded that secondary treat- 
ment could eventuate if necessary. 


At present, the future of the sewage treatment plant is at 


least promising. Meanwhile, shoreline pollution continues and 
human lives continue to be at risk from bird strikes. 
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BLACK SWAN RESEARCH 


M.J. WILLIAMS 


In Wildlife - A Review No.6 mention was mede that a banding 
and neck-marking programme to determine the limits of dispersal of 
some hitherto. unstudied swan populations was about to start. 

That work has now been under way for two of the planned five years 
and preliminary results are most encouraging. Two of the 
breeding populations being studied, ore in the Rotorua and the 
other in the Hawkes Bay district, are reiatively small and scatt- 
ered over several lakes. Only about 4300 cygnets from these 
populations are banded annually but 500-700 are banded from the 
much larger Lake Wairarapa population. 


The use of conspicuously coloured collars to determine 
dispersal is a technique we have borrowed from the Wildlife 
Research Division of C.S.I.R.O. in Australia and our collars are 
Similar to theirs. Made of a reinforced P.V.C. fabric (trade 
name Camlon), they measure approximately 5 cm in diameter when 
fitted and are relatively colour-fast, the brighter colours such 
as yellow and orange having a tendency to darken slightly after a 
year's exposure. Although the collar size is satisfactory for 
adult birds, young cygnets can readily lose them and collaring has 
to be restricted to adults and almost fully-fledged cygnets. ! 
Although collars wear out or fall off after three or four years, _ 
this period is long enough to provide worthwhile information. 


The accompanying maps illustrate the different localities at 
which swans from the various populations have been sighted. Al- 
ready, Rotorua birds have been seen in the Waikato district, the 
Manawatu and at various places at the northern tip of the South 
Island; and recently a Rotorua swan was seen near Dunedin, a 
remarkably long journey. Wairarapa birds have also shown consid- 
erable dispersal, mainly to the south and west of the -lake, with 
several appearing in the Otago district. The 40 sightings of 
Hawkes Bay birds show them to be similarly mobile. «#. 


Swans are aiso being banded and collared at Farewell Spit. 
There, during November - March each year large numbers (up to 
13,000) congregate to feed on the abundant supply of zostera which 
covers much of the thousands of hectares of mudflat exposed at low 
tide. It was not until two years ago that this concentration of 
swans was investigated, and it was found that many of the birds 
were in full wing moult. A preliminary attempt at catching these 
moulters was very successful and, what was particularly exciting, 
we caught birds previously banded elsewhere. Now, at Farewell 
Spit, we have caught birds banded at every other location in New 
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Locations at which black swans, collar marked at 
Farewell Spit (squares) and Hawkes Bay (dots) have 
been seen. 
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Locations at which black swans, collar marked at 
Rotorua (squares) and Lake Wairarapa (dots) hav 
been seen. ; 
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Zealand at which we have banded cygnets - Lake Ellesmere, Waikato 
lakes, Okarito Lagoon, Hawkes Bay, Rotorua and Lake Wairarapa. 

It seems that Farewell Spit is one of the major moulting sites, 
perhaps the principal moulting site, for New Zealand swans. To 
test this hypothesis we are now banding 800 - 1000 moulters there 
each year and marking them with collars. Already, some of these 
have been seen in many parts of New Zealand (see map), although 
not as yet in the south of the South Island. Although many of the 
previously banded birds caught at Farewell Spit have been two- and 
three-year-olds, some of breeding age have also been caught. 
Perhaps the most interesting one to date was a female, trapped on 
a nest at Lake Ellesmere, caught moulting at the Spit five months 
later. The oldest bird caught there so far has been one banded 
at Lake Ellesmere in 1965. Another three years work will allow 
us to more accurately identify the status of many of the Farewell 
Spit moulters. 


Other Research Pians 


1s Waikato Lakes. This population is new more heavily exploited 
than any other in New Zealand yet, apart from details of mortality, 
longevity and dispersal obtained from a banding programme | 
continuous since 1961, nothing is known of swan biology in the area. 
A tri-annual monitoring by aerial counts of the total population 
by game management staff indicates that numbers in the district 

are relatively stable, but this is hardly a sufficient basis for 
Iranagement. Band returns indicate that no yearly cohort survives 
for longer than nine years, a marked contrast with the Lake 
Ellesmere population where birds from the 1956 cohort are still 
alive. This implies that Waikato swans must be more productive 
and perhaps breed at an earlier age than those elsewhere and we 
consider it important to know what environmental factors. allow this 
heavily exploited population to respond in this way. 


Part of the answer may lie in a study of the different lakes 
in the Waikato area. Some lakes there have controlled levels, 
others have uncontrolled outlets to the Waikato river and super- 
ficially there appear to be differences in the use of these 
habitats and the swan production on them. Water levels and food 
may’ be key factors, and our initial research will focus on these 
in an attempt to relate water levels and macrophyte production and 
its availability to swan food intake and preferences and body 
condition. Swan breeding biology will also he studied, initially 
to determine whether losses from the adult component of the 
population are matched by productivity. 


ae Lake Ellesmere. Despite its recent severe reduction this 
population is still one of the largest and most important in New 
Zealand, and the future of swan hunting throughout much of the 
South Island depends on its recovery. Thus, any research work at 
the lake must initially be directed toward ways of assisting that 
recovery. The relative paucity of aquatic macrophytes in the 
lake is probably a major factor in preventing any rapid increase 
in the population. Although the distribution and density of weed 
in the lake is apparently increasing, there is little that we as 
"managers" can economically do to speed up the process. At 
present it is more or less a case of allowing nature to take its 
course and, in the absence of exploitation, we can reasonably 
expect the swan population to increase in direct relation to its 
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available food supply. However, the full potential of the 
population to do this seems at present not to be realised. The 
North Canterbury Acclimatisation Society, which has a statutory 
responsibility for the management of swans at the lake, continues 
to restrict the annual production, a measure which was appropriate 
as a control when the population was at its former level of 45 - 
60,000 but which is now totally inappropriate. All nests around 
the margin of the lake, which are beyond the confines of a 
particular area set aside for nesting ('the colony') are destroyed 
in the expectation that the displaced birds will renest within the 
confines of the colony. Some initial work is therefore being 
directed toward evaluating the wisdom or otherwise of this 
procedure. As nesting habitat, the colony area has deteriorated 
in recent years with the loss of most of the Juncus rushes amongst 
which swans seemed to prefer nesting. Thus, other work will 
attempt to find ways of improving the quality of the nesting area. 


Because a proportion of every year's production since 1956 
has been banded, this population is ideal for a general study of 
swan biology, a study not yet adequately undertaken in New Zealand. 
A relatively long-term study is therefore envisaged, concentrating 
initially on mortality and productivity. Already considerable 
effort has been made to catch and conspicuously mark known-age 
birds so that age-related aspects of the biology can be studied. 

A start has also been made on a study of cygnet growth rate and 
survival. Last year, an officer of the North Canterbury Acclima- 
tisation Society web-tagged and weighed approximately 2000 newly 
hatched cygnets. Later, broods of almost fledged cygnets were 
carefully rounded up, the cygnets banded and weighed and the 
composition of the brood noted. In addition to providing 
information on cygnet survival, fledging period (140 days plus for 
many), and fledging weight (4.5 - 5.0 kg), this work indicates 
extensive mixing of broods with, in some instances, siblings being 
all in separate broods. 


Thus, swans within New Zealand will be the subject of 
extensive research for many years to come. Apart from a nesting 
study at Lake Ellesmere in 1960-61, and a banding programme at Lake 
Ellesmere and in the Waikato, (still in progress) they have been 
largely ignored and this has been reflected in some management 
decisions. The programme outlined above should considerably 
improve ,our understanding of this game species. 
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FOOD OF GAME DUCKS 


K.J. POTTS 


Information on the foods of the mallard, grey duck and 
shoveler in New Zealand, although derived from a variety of 
sources, is now known to be inadequate in terms of providing an 
overall appreciation of the diets of the species. This article 
discusses this deficiency in the light of modern methods of data 
collection. The functional anatomies of the bills of the ducks 
as indicators of feeding specialisation are also discussed and 
some suggestions are made for habitat management. 


Data Collection Methods 


Prior to about 1965 waterfowl food studies were based almost 
exclusively on the contents of gizzards but this method of assess- 
ment tends to bias in favour of items that are most difficult to 
digest, such as hard-coated seeds. The occurrence of the softer 
invertebrate foods, most of which are of high nutritional value, is 
proportionally very much reduced as they pass from the oesophagus 
into the gizzard. Furthermore, it has been suggested, following 
studies on gallinaceous birds (pheasants, quail, partridges), that 
seeds may be concentrated in the gizzard to act as grit. The 
nutritional values of many of these seeds may also be minimised 
since some are not digested in waterfowl and are voided in the faeces. 


To avoid some of the protlems associated with differential 
digestion rates, studies ot waterfowl foods are now done largely on 
oesophagal contents. That is, birds are shot after being observed 
actively feeding for a period (usually a minimum of 10 minutes). 
They are immediately retrieved and their oesophagae (and, 
optionally, proventriculae and gizzards) removed and the contents 
preserved to reduce post-mortem digestion. My assistants have 
employed this method on mallards, greys and shoveler at Pukepuke 
Lagoon and elsewhere, and the analysis of the oesophagal and 
gizzard contents, so far, confirms that bias can result from 
examination of gizzard contents only. 


Greys and Mallards 


Greys and mallards and their hybrids have almost identically 
shaped, strongly constructed bills. Fig 1 shows a typical mallard 
bill. The dominant feature is the coarse, often knife-like 
serrations on the sides of the upper and lower mandibles which 
serve to retain invertebrates and seeds drawn into the bill with 
water or sedimentary material. Signs of abrasion at the bill tip 
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are common and consistent with pulling on vegetation and poking 
into mud and sand. 


Both greys and mallards could best be described as opportunist 
feeders on land and in water. Their liking for grain crops, peas, 
acorns and certain wetland plant seeds is well known; as, of course, 
is the willingness of mallards in particular, to accept a variety 
of foods in semi-domestic situations. Their use of aquatic 
invertebrates is less widely appreciated. 


Most duck management effort in this country is centred on 
permanent wetlands since it is here that much of the breeding 
activity and moulting takes place. Knowledge of the foods eaten 
in these situations is therefore of great importance. My 
observations at Pukepuke Lagoon together with oesphagal content 
data (see Wildlife - A Review No.7) indicate that greys and 
mallards occupy a Similar feeding niche. They are commonly seen 
feeding in association and there is a marked correlation between 
their feeding distribution and the distribution and availability 
of aquatic weecs. 


Of the dominant aquatic weeds at the collection sites pond- 
weed species — particularly Potamogeton pectinatus and P. crispus - 
were the most consistently taken. Their fleshy seeds are 
evidently a preferred food, as nearly all greys and mallards 
collected at Pukepuke and nearby Omanuka Lagoon during the summer 
periods of pondweed growth contained them in their oesophagae and/ 
or gizzards. Muskgrass (Chara sp.) was also taken in great — 
quantity by a few mallards shot over beds of this highly developed 
rooted alga at Pukepuke. Floating plants such as duckweed (Lemna 
minor) were sometimes taken in quantity. Grass seeds, and those 
of the smartweeds (Polygonum spp. ) and the sedges (Carex spp. and 
Scirpus spp.) were quite common in the oesophagae and particularly 
so in the gizzards. They may have been obtained by stripping or 
by sifting from the water after they had shed. 


The fact that ducks may be seen feeding among weed beds does 
not necessarily mean that they are feeding on weed. In many 
instances birds ccllected in areas of surface or near surface 
reacning weed did not contain the weea itself but contained invert- 
ebrates associated with it. A number of mallards shot on pure 
waterlily (Nymphaea sp.) stands in deep water on Hardcastle's 
Lagoon (an oxbow of the Waikato River) contained mainly snails, the 
predominant macro-invertebrate on this plant. No waterlily parts 
were recorded. 


Of all the foods found in the oesophagae of about 50 adult 
mallards and greys collected to date from various wetlands aquatic 
snails (e.g. Gyraulus sp., Physa sp., Potamopyrgus sp.) were the 
most common in terms of volume and frequency of occurrence. Recent 
North American studies of the reproductive requirements of other 
waterfowl species have indicated the high nutritional value of 


snails both as a source of protein and, more particularly, as a 
source of calcium for egg shell formation in the pre-laying period. 


The relative importance of other food items can only be taken 
as a very broad generalisation since the trends varied from place 
to place. Insect larvae and pupae, particularly those of the 
Hemiptera (bugs), Coleoptera Ppeatiasy:, Diptera (flies) and 
Trichoptera (caddis flies) were often very common in the oegophagae. 
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Figure 1. A typical mallard bill. 
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Figure e. A typical shoveler bill. 
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Adult insects were rare, occurring less frequently than other 
invertebrates such as mites, worms, amphipods and ostracods. The 
extent to which the various invertebrate forms figure in the diet 
is no doubt a reflection of their relative availability at the 
feeding sites and the size-retaining capacity of the duck's bill. 
Tiny zooplantonic forms such as copepods and cladocera were rarely 
found. 


New Zealand Shoveler 


The bill of the shoveler is extremely specialised for surface- 
water and mud filter-feeding (Fig. 2). It is proportionally 
longer than the bills of either the mallard or grey and the upper 
mandible is conspicuously widened or spoon-shaped at the tip, which 
increases the amount of water which can be drawn in. Single rows 
of very fine lamellae attached to the inner margins of both the 
upper and lower mandibles intermesh to provide a very effective 
filtering mechanism enabling it to retain items of less than one 
millimetre in length. Vigorous pulling on rooted vegetation is 
obviously incompatible with the presence of these delicate lamallae, 
particularly those at the bill tip, and scouring of the bill has 
not been found. 


The New Zealand shoveler, because of its sifting mode of 
feeding, does not appear to feed on vegetative material of rooted 
plants and no evidence of seed stripping has yet been seen. It 
is restricted in its feeding to floating plants such as duck weed, 
aquatic plant seeds and invertebrates, land products blown, shed 
or drained into water, i.e. shed seeis of grasses, dock (Rumex spp. ) 
smartweeds, sedges, etc., and minute plantonic animal material such 
as cladocerans (e.g. Daphnia _sp.), copepods, ostracods and even 
large rotifers. Zooplankton occurred in most samples collected 
from the permanent wetlands but it generally constituted a very 
tiny proportion of the total intake. It is probably not a 
particularly significant food source in many deep permanent wet- 
lands. However, since I began monitoring zooplankton levels in 
November 1975 I found that when reasonably heavy flushes of Daphnia 
and/or copepods occurred - as they did in some autumn to spring 
months -— shoveler were commonly seen to intensively filter-feed in 
the open water areas where no weed or their associated invertebrates 
were present. Zooplankton is likely to be an important shoveler 
food in shallow temporary winter ponds and farm drains where very 
heavy concentrations commonly flourish. 


Shoveler food samples analysed to date indicate a significant 
feeding overlap with mallards and greys, particularly with regard 
to snails and other invertebrates; although shoveler appeared to 
contain a much higher proportion of very small individuals. 


Some Habitat Management Suggestions 


Some general suggestions for management which can be made from 
my studies to date are, I think, quite simple in principle, if not 
quite so easy to apply. None are new, but the mentioning of a few 
may be of value to those engaged in habitat development. The 
first is that since surface or near surface aquatic vegetation 
provides an important habitat for invertebrates it should be 
encouraged wherever possible. Previously published accounts as 
well as previous and continuing studies at Pukepuke Lagoon indicate 
the potential value of controlling water levels. For example, at 
Pukepuke (max. depth approx. 1.5 m) it has been found that when 
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water levels have been low in very dry summers the extensive 
gently sloping mud and sand shorelines are exposed so that Juncus 
articulatus, swamp willow weed (Polygonum decipiens) and 
particularly water speedwell (Veronica anagailes - aquatica) to 
name a few, colonise and seed there. t this time the open water 
growth of Potamogeton species and Chara_sp. is enough to sustain 
large concentrations of ducks (a summer weed flush in open waters 
of shallow enriched wetlands of this sort is the norm). When the 
water levels rise to cover edge colonisers in the autumn or winter 
these continue to grow and provide a good habitat for invertebrates. 
This ensures an abundant supply of food for all age classes of 
dabbling ducks during winter and spring when open water weed is 
non-existent or unavailable. Other plants such as water milfoil 
(Myriophylum BPP. ) and water buttercup (Ranunculus fluitans) also 
grow near the edge here in winter, but the summer drawdown 
certainly dramatically boosts total plant intrusion intc the 
lagoon. Planned simulation of this type of event by water-level 
manipulation is particularly valuable for ensuring that, should 
casual water (often used for duckling production and rearing) become 
scarce because of low rainfall, then adequate food is avaiiable on 
the permanent wetlands when the breeding and rearing pressure on 
them is increased. 





Apart from promoting edge weed growth the lowering of water 
levels in spring and summer may also provide the bonus of 
stimulating greater open water weed growth in the summer - 
particularly in relatively shallow waters. This could be an 
effect of increased water heating capacity, increased light penet- 
ration or both. In the summer of 1976/77 when water levels were 
high at Pukepuke P. pectinatus, which began to grow in the lagoon 
in about October, predominated in the muddy open water. However, 
in the preceding year when a more pronounced spring and summer 
water level drawdown occurred the initial spring growth of P. 

ectinatus was rapidly succeeded by a much denser flush of P. 
cri.spus. This leafy plant appears to require more light than the 
Sandee P. pectinatus (a well known turbidity-tolerant species). 
Net sweeps taaieated invertebrate availability in the P. crispus 
cycle was much greater than in the high water-level P. pectinatus 
cycle. In addition, in the high water-level summer of 1976/77 
P. pectinatus growth was sparse on the extensive sandy areas of the 

agoon partially occupied by the haoitually low-lying Chara mats - 
which, because of their depth, were often unreachable by dabbling 
ducks; whereas, in the more pronounced drawdown year of 1975/76 
when P. crispus got under way, it extended into the sandy Chara 
areas and grew to the surface to provide good duck feeding - both 
of itself and as a source of invertebrates. 





These weed cycle observations in Pukepuke Lagoon and their 
interpretation in the light of water level changes can be compared 
to observations of weed cycles in the so-called ‘small lagoon'. 
This lagoon is part of the Pukepuke Lagoon complex. Its average 
depth is a little over half that of the main Pukepuke Lagoon and 
because it is fed with water from there via a channel of about 150 
m it is subject to the same water level fluctuations. Even when 
water levels were high in the main lagoon in the summer of 1976/77 
the depth of the small lagoon was still shallow by comparison and 
so P. crispus was able to establish itself over P. pectinatus as 
in the preceding year. In all years the rate of open water weed 
growth in this shallow lagoon is in advance of the main lagoon. 


33 





It is worth noting that zooplankton production data collected 
at Pukepuke over the past six years by Dr G. Gibbs and myself 
suggest that seasonal densities of certain forms may also be 
effected by different water level regimes. This aspect may be 
investigated more fully at a later date. 


Other methods of duck habitat development have been widely 
documented. These include: (a) the planting or promotion of 
appropriate wetland herbs and grasses close to the margins of the 
water, not only to provide escape cover and nesting facilities, 
but also so that their seeds may shed in the water, (b) the 
provision of gently sloping, shallow margins, not only to serve as 
light penetrable weed growing zones, but also to enable birds to 
feed on and within the substrate, (c) the limiting of stock access 
around water to reduce trampling, (d) judicious control of raupo 
and tall emergent vegetation to increase shallow water and 
marginal aquatic plant availability, and (e) propagation by seeds 
or rootstocks of such aquatic weeds as Potamcgeton. 


FOOD OF LITTLE SHAGS | 
AND LITTLE BLACK SHAGS 


KJ. POTTS 


It is generally known that little shags and little black shags 
take similar foods from lakes. Small fish, small eels and fresh- 
water crayfish are commonly found in their stomachs. However, 
quantitative measures of the extent of this similarity have not 
previously been reported although some known foraging variation 
between the species would certainly have suggested some differences 
in selection of foods. In 1970-72 I examined the stomach contents 
of 169 little shags and 79 little black shags collected from common 
night and day roosts on Lakes Rotorua and Rotoehu, and subsequent 
analysis of the data indicates significant differences in the food 
taken by the two species. The results show some very interesting 
parallels with general information documented on the foods of little 
black shags and little pied shags in Australia. (My quantitative 
results for little black shags are the first reported for this 
species in New Zealand.) 
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The terminological and taxonomic relationships of the New 
Zealand and Australian shags referred to are as follows: 


Shag (N.Z.) = cormorant (Aust). All subsequent references 
are to shags to avoid confusion. 

Little black shag (Phalacrocorax sulcirostris) A common 
species in Australia but in New Zealand largely 
confined to the North Island, particularly the 
northern half. 

Little shag (P. melanoleucos brevirostris) The exact tax- 
onomic status of this Species is still uncertain but 
it is thought to be a polymorphic subspecies of the 
Australian little pied shag (P. melanoleucos). Falla, 
Sibson and Turbott (1966) write, "The name white- 
throated shag is ...». im general use for the most 
abundant phase of a rather variable species which, at 
its other extreme, is identical with the little pied 
shag of Australia. However, as intermediates occur, 
and the little pied form is relatively uncommon it 
seems more convenient to treat the New Zealand 
population under a distinctive name". 


Figs 1 and 2 summarise the proportions of food found in the 
stomachs of little shags and little black shags collected from 
Lakes Rotorua and Rotoehu in 1970-72. Eels, although commonly 
taken elsewhere, were not recorded here as they are absent from 
Lake Rotoehu and present only as an extremely small, introduced 
population of large specimens in Lake Rotorua. The food species 
intakes of the shags are obviously very similar. The relatively 
small monthly samples did not permit refined statistical 
comparisons of the monthly data of the two species; although sub- 
jective deductions as to the seasonal intake and known relative 
availability of smelt, for example, can be drawn. Chi-square 
analysis of the fish/freshwater crayfish intake ratios* of little 
shags and little black shags collected from the same lakes in the 
same months indicate that little shags take significantly higher 

roportions of freshwater crayfish than do little black shags. 

ex; enumeration: LL. Rotorua (PS -00T Lb. Rotoehu (6.71 >P>.05).: 
By frequency of occurrence: L. Rotorua ¢(.01>P>.005), I. Rotoehu 
(025 >P >.01). Py weight: iL. Rotorua (P<.001), L. Rotoehu 
(Pe .001). 





It is interesting to note that analysis of very broad data on 
the foods of shags from a variety of waters in Australia made by 
Serventy (1938) and McNally (1958) indicate that crustaceans 
comprise a much higher proportion of the diet of the little pied 
shag than that of the little black shag. McNally comments, "The 
major item of food for the little pied shag in inland waters was 
clearly the yabb fa crustacean similar to the New Zealand fresh- 
water aera Second in importance were the freshwater 
shrimps. In other respects the food was similar to that of the 
little black shag." (Fish predominated markedly over crustaceans 
in his little black shag samples). The reason why little black 
shags take fewer crustaceans than little shags and little pied 
shags probably has something to do with the fact that, unlike 
little pied shags and little shags, they supplement. their solitary 





* Analysis of intact or semi-intact specimens in stomachs - taken 
from raw data. Proportions of otoliths of fish and gastfroliths 
of freshwater crayfish not included. 
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Figure 1. Proportions of foods in monthly gaziples 
of little shags from Lakes Rotorua and Rotoehu. 
Species which are not shown in the monthly percent- 
age frequency distributions but which were 
represented by remains (otoliths - fish; 
gastroliths - freshwater crayfish; general remains 
- frog) are indicated below C. The upper of the 
two figures indicates numbers of remains and the 
lower the frequency of occurrence. 
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Figure ¢. Proportions of foods in monthly samples 
of little black shags from Lakes Rotorua and Rotoehu. 
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foraging with a characteristic community mode of surface or near- 
surface feeding. Flocks of over 100 birds are commonly seen on 
Lake Rotorua slowly swimming and diving together - presumably 
rounding up and feeding on shoaling smelt. 


All foods recorded in my Rotorua/Rotoehu stomach samples were 
represented to varying degrees in both the little shag and little 
black shags, with the exception of the frog, Litoria raniformis, 
which occurred in three stomachs of the former (Fig. 2). Frogs 
have also been recorded as a very minor food of little shags 
collected on lakes by other authors, e.g. Dickinson (1951). The 
difference could be attributable to the fact that fewer little 
black shags were sampled in the months when frogs are active 
(Litoria raniformis is the only frog species known to occur around 
the Rotorua district lakes and is active from spring to autumn (Dr 
Ben Bell, pers. comm.). Alternatively it could be indicative of 
the different foraging ranges and propensities of the species. 
Although in the Rotorua district most little shags feed in lakes 
some were often observed foraging solitarily or in twos and threes 
in streams and swamps. They were probably, therefore, more likely 
to encounter frogs than the more gregarious little black shags 
which, in the Rotorua district, were rarely seen to feed other than 
in open water. Again, it is interesting to note that McNally 
examined the stomachs of 259 little black shags from large inland 
waters in Victoria, Australia and did not report any amphibians, 
although he did record 41 frogs and tadpoles in 143 stomachs of a 
sample of 247 little pied shags collected from the same waters. 


FINDING HEDGEHOG NESTS 
USING RADIO TELEMETRY 


P.J. MOORS 


Waterfowl research being conducted at Pukepuke Lagoon in the 
Manawatu has been described in several previous issues of Wildlife 
- A Review. Part of this research has had the aim of assessing 
the influence of predation on waterfowl. A study by Lavers 
(Wildlife - A Review No.4) provided information on one predator, 
the feral ferret, including data on its food habits and home range. 
However, little is known about its habitat preferences, activity 
or movements, which are important parameters in predator-prey 
interactions. 


In January 1976 I began a study of these aspects of ferret 
biology, and planned to use radiotelemetry as my major research 
method. However, after extensive laboratory and field trials of 
the telemetry equipment it became clear that this technique was 
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unsuitable. Although we were able to receive signals from 
ferrets carrying radio transmitters, we could not obtain accurate 
bearings on their positions. This was because the dense swamp 
vegetation in which the ferrets lived reflected the radio signals, 
and transformed a point source of radio waves into a diffuse one. 
This reflection of the signals could not be avoided by re-design- 
ing the telemetry equipment, and therefore I have not proceeded 
with the study. 


During field trails of the telemetry equipment we used 
hedgehogs as test animals, mainly because they could be easily 
caught, and tracked by radio. This provided an opportunity to 
locate hedgehog nests which are usually very difficult to find as 
they are well hidden in such places as logs, thick grass, tree 
stumps, or burrows. Hedgehogs were first released in both the 
North and South Islands about the turn of the century, mainly to 
control garden pests. They have since greatly extended their 
range both by natural expansion and by further liberations, and 
are now a common mammal in pasture, grassland, some bush areas, 
and suburban gardens. 


The radio transmitters operated at 164 MHz on 1.4 v mercury 
batteries and were fitted with flexible whip aerials about 20 cm. 
long. In open country they had a range of about 750 m. The 
transmitter package, including the battery and harness, weighed 
approximately 28 g. It was fitted above the hedgehog's shoulders 
(Fig. 1) on a patch from which the spines had been clipped, and 
was held in place by a harness passing around the neck. Five 
male and four female hedgehogs were fitted with transmitters between 
May and November 1976, and were followed intermittently for periods 
varying from 1 to 44 days. 





Figure 1. Hedgehog fitted with radio transmitter. 
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The hedgehogs were tracked mainly in an area of pasture and 
sand dunes covering about 40 ha. Sheep and cattle grazed the more 
extensive dune slacks, where, apart from occasional clumps of 
Juncus or marram grass, there was little nesting cover for 
hedgehogs. During winter many slacks were partly inundated by 
pools of standing water which further restricted the availability 
of nest sites. The sand dunes, up to 20 m high, were covered with 
dense stands of marram and lupin, and scattered groups of cabbage 
trees. Stock had access to most dunes, but rarely grazed them. 
Similar sand dune - pasture country extended to the south and west 
of the study area, which was bounded in the north-east by raupo 
and flax in the lagoon, and in the north-west by pine trees and 
SUDLD » 


Thirty nests were found, the number for each hedgehog ranging 
from one to six. Only one hedgehog was found in each nest. 
Twenty-six nests were in marram grass on sand dunes, two were under 
clumps of Scirpus rush among fallen pine trees, one was in pine 
needles in a young conifer plantation, and one was at the base of a 
large flax bush on the edge of the lagoon. Although tracking the 
hedgehogs at night showed that they ranged widely and were often 
near the pines and swamp, it was clear they preferred nest sites 
in the sand dunes. 


Nests in the dunes were always on the sides or-crests and 
never in the hollows or on the flats. This was probably because 
the dune slacks were grazed and lacked suitable cover, and also 
because they were waterlogged for much of the study. Most nests 
were on the sides of steep dunes and these were always built among 
dead stems at the bases of marram tussocks. Nests were usually 
beside tracks made by hedgehogs, possums and rabbits through the 
tussocks. One nest on the edge of a grazed clearing was entered 
through a tunnel which had been burrowed through the base of the 
tussock. 


The four nests outside the dunes were all on flat, well-drained 
areas with good protective cover of logs or overhanging vegetation. 


All nests were made from materials available at the nest sites; 
only dead marram stems were used in dune nests, and dead rush and 
flax stems, dead grass and pine needles were incorporated opport- 
unistically, into other nests. The nests were spherical, 20-40 
cm in diameter, and with walls 5 mm to 4 cm thick. here did not 
appear to be any permanent entrances and the hedgehogs merely closed 
the hole in the wall after entering. Most were built on the 
surface of the ground, but a few (e.g. the pine needle nests) were 
in depressions up to 5 cm deep. The quality of the nests and the 
protection they offered varied. This could be the usual state of 
affairs, but it could also be the result of hedgehogs being handi- 
capped during nest building by their transmitters. Although most 
nests were effectively sheltered and had thickly packed walls, 
others were flimsy and hardly covered the hedgehog. Nests in 
tussocks were usually towards the centre and here they were 
particularly well protected from wind, sun, and rain. 


Six nests, five in marram and one under a rush clump, were 
known to have been occupied more than once. None was used by more 
than one individual. The longest period of consecutive use of the 
one nest was three days by a female in May; the same hedgehog used 
another for two days in early September. The times between known 
tenancies of the other four nests were 3, 1c, 12, and 17 days. 

The regularity with which nests were re-occupied could not be 
determined because we located the hedgehogs too infrequently. 
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However, there was one indication that some hedgehogs may live in 
each of their nests in turn. A male caught and released on 26 
July was located in a nest under a rush clump the following day. 
On 28 July he was found in another beneath a marram tussock about 
450 m away, and the next day in another a further 200 m away. On 
40 July he had returned to the first nest under the rush clump. 
When located on 4 August he was in a previously unrecorded nest 
about 280 m from the rush nest. 


Distances between nests occupied on successive days by the 
same individual varied greatly. The average distance from 12 
measurements was 190 m (range 15-650 m), and the distance was less 
than 100 m on six occasions. Following hedgehogs at night showed 
that distances such as these could be easily and rapidly traversed. 


During the winter only one hedgehog, a female, was found in 
torpor. She had been active during the early part of the evening 
of 18 May, but returned to her nest before 2300 hours, where she 
remained until last checked on 22 May. When examined on 19 May 
she was immobile, cool and breathing slowly. Her nest was thin- 
walled and reasonably exposed, in a shallow depression on the edge 
of a small marram tussock. The duration of the torpor was unknown, 
but the hedgehog had left her nest when it was checked on 29 May. 


This brief study showed that radiotelemetry is a useful 
technique for investigating the nesting habits, movements and 
activity of hedgehogs. It is important that an understanding of 
these aspects of their ecology is acquired. Hedgehogs are known 
to be reservoirs for leptospirosis, ringworm and other diseases 
contracted by livestock and humans, and such information would be 
essential in undertaking any future control programme. 


RATS ON OFFSHORE ISLANDS 
PJ. MOORS 


New Zealand had no rodents until the Maoris brought kiore, 
the so-called native rat, with them. This rat was a favoured 
food, and the Maoris assisted its spread by releasing it in many 
places, including offshore islands. Three more rodents, the house 
mouse, ship rat and Norway rat were introduced by European settlers, 
but these introductions were accidental and unwelcome. The Norway 
rat became established by the early nineteenth century after getting 
ashore from sailing ships. Mice also came with the first 
Europeans in stores and supplies. Recent evidence suggests that 
the ship rat arrived relatively late and did not become well 
established in the North Island until after 1860, and in the South 
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Island until after 1890. However, it spread rapidly and is now 
the dominant rat on the mainland, where it occupies many habitats 
from littoral to alpine. The previously widespread distributions 
of kiore and the Norway rat are now greatly reduced, and kiore are 
found on the main islands only in Fiordland and Stewart Island. 


Mice and rats have colonised many offshore islands, although 
very few islands support more than one species of rodent. Kiore 
were released on purpose, but the European species reached the 
islands from moored boats, shipwrecks, in stores or by swimming. 


A symposium held by the Department of Lands and Survey in 
November 1976 examined our present knowledge of rodents in New 
Zealand and possible methods for their control. (The proceedings 
of the symposium are to be published towards the end of 1977). A 
major topic concernea rodents on offshore islands and their 
influence on native fauna, and a paper presented by Dr I.A.E. 
Atkinson of Botany Division, D.S.I.R., showed that of 146 biolog- 
ically significant islands in New Zealand waters for which 
information is available, at least 35 have kiore, 12 have Norway 
rats, o have ship rats, and 8 have mice. Although kiore occur on 
by far the largest number of islands, the most sericus recent 
conservation problems caused by rodents have involved ship and 
Norway rats. It is possible that kiore, because of their longer 
history on the islands, have now reached an equilibrium with other 
animals, and plants, although this does not imply that in the past 
kiore had a less damaging impact than the other two species. 


Dr Atkinson also reviewed published examples of predation by 
rats on birds. It appears from his survey that the Norway rat 
preys mainly on the eggs and nestlings of seabirds and other ground- 
nesting birds, whereas the ship rat concentrates on the eggs and 
nestlings of tree-nesting forest birds. Kiore are intermediate 
between these two, taking smaller eggs and nestlings of both sea 
and forest birds. 


There have been several recent examples of the disastrous 
effects of European rats on birds in New Zealand: for instance, 
the high rate of predation by the Norway rat on grey-faced petrels 
breeding on Whale Island, as documented by M.J. Imber in "Wildlife 
-~ A Review No.4", and in tne mid-1960's four species of native 
birds were exterminated on Big South Cape Island by an invasion of 
. ship rats. There is little comparable information available for 

kiore, but they seem responsible ror the decline or extinction of 
small petrels and several reptiles on some northern islands. 


Several contributors to the symposium discussed methods for 
controlling rodents. Dr B.M. Fitzgerald of Ecology Division, 
D.S.I.R., suggested that populations of male stoats be released 
temporarily on to islands to eliminate rats. . Stoats are known 
to prey on rats, and if they were liberated at high density when 
other potential foods (e.g. breeding sea birds) were scarce, they 
would exert a heavy predation pressure on rats. Male stoats can 
be trapped relatively easily, and therefore could be removed from 
the island after the extermination campaign. 


A variety of methods are now available for killing rodents, 
but a combination of these has not previously been used in New 
Zealand to try to rid an island of rats. I propose to test the 
efficiency of such an approach on a population of Norway rats 
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inhabiting a small island. I have chosen this species for three 
reasons: 


(i) They are the European rodent found most frequently on 
offshore islands, where they are serious predators of 
seabirds. 


(ii) They climb very little, spending most of their time on 
the ground or in burrows where they would be most 
exposed to trapping, poisoning and predation. 


(iii) The shrinkage -in their distribution coincided with the 
spread of mustelids, suggesting that they may be 
especially vulnerable to predation. 


The choice of an island is probably the singie most important 
factor in determining the success or failure of the trial. Ideally 
it should be 10-15 hectares in area, bush-covered, have the whole 
of its surface accessible on foot, have summer or winter-breeding 
sea birds (but not both), be well isolated from other land, be 
reasonably accessible by boat, and have potentiai wildlife-value 
if rehabilitated. Compromises may De necessary on some cf these 
conditions, but I think it is desirable in this first trial to 
avoid having the outcome influenced by too many complicating factors. 


I intend starting the project in spring, 1977. After 
choosing an island, I shall spend about 18 months assessing and 
documenting the present condition of the flora and fauna. Wild- 
life Service staff will study the vertebrates on the island, and 
investigations of the vegetation and invertebrates will be conduct- 
ed by scientists of D.S.I.R. I shall carry out a detailed study 
of the population dynamics of the rats to provide data for planning 
the extermination programme, and these data will also serve as 
basic information for comparison with other insular rat populations. 
The next stage of the project, lasting up to six months, will be to 
eliminate the rats. As many practical methods as possible will ve 
used, but the main ones will be trapping, poisoning and predation. 
The techniques will be anplied consecutively so that the efficiency 
of each can be estimated. Mustelids wiil be used to help kill the 
last rats, and will be liberated on the island only when alternative 
food sources, such as birds, are naturally at their lowest density. 
No predators will be left on the island after tne rats have been 
exterminated. The final phase of the project will be to monitor 
the island for subsequent changes in flora and fauna and to check 
that the rats have, in fact, been eliminated. Studying this "after" 
stage will last several years, and should reveal how the rats had 
influenced their surroundings. 


If the rats are successfully exterminated in this trial, other 
larger and more valuable islands harbouring Norway rats will be 
treated. Future attempts may also be made to rehabilitate islands 
inhabited by kiore and ship rats. Islands such as Titi, Whale and 
Big South Cape, some mutton-birding islands, and many tuatara 
islands would benefit greatly from having their rodent populations 
removed. 


Rodent control is clearly a necessary conservation measure in 
New Zealand. However, its implementation involves reconciling 
several conflicting points of view. The weapons of traps, 
poisons and predators used against rodents will undoubtedly also 
kill other animals, although in far smaller numbers than would 
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have been destroyed if the rats had remained. In addition, there 
may be objections to the principles of temporarily liberating 
foreign fauna, such as mustelids, on to previously clear islands, 
or of exterminating populations of pre-European organisms, such as 
kiore. These dilemmas can be resolved only by deciding which 
management policy will produce the greatest good for the greatest 
number of animals. 


BLACK ROBIN TRANSFERS 


R.B. MORRIS 


Little Mangere island is the smallest of nine islands which, 
with a number of islets and rock stacks, comprise the Chatham 
archipelago. For almost a century, the vestige of forest atop 
this rugged, 15 hectare island has been the last haunt of the 
black robin, a species endemic to the Chathams, and one which is 
in imminent danger of becoming extinct. 


Recently, a number of widely different factors have contrib- 
uted towards a rapid deterioration in the black robin's habitat on 
Little Mangere and today only five or so hectares of the forest 
remain. Perhaps nothing illustrates the speed at which habitat 
quality has deciined more graphically than the black robin itself - 
in- just over three years the population of 17 birds has dwindled 
to seven. Today the black robin is perhaps the world's rarest 
bird for which there is an absolute and precise census. 


In February 1976, and again in June of that year, the Wild- 
life Service attempted to transfer some of the robins tc the 
comparative safety of a small, but rapidly regenerating patch of 
coastal forest on the north-eastern slopes of nearby Mangere 
Island. Efforts were frustrated however, by rough seas and bad 
weather, and both attempts failed, though no birds were lost. 


In September 1976, a third attempt was successful. Over a 
period of five relatively calm days, five of the seven robins were 
transferred to Mangere Island. 


The first of these, a bachelor male, was mist-netted on the 
morning of 17 September. It was immediately placed ina small 
transfer crate and carried down the island's sheer 200 metre cliffs. 
At the bottom of the island, the crate was loaded into a rubber 
dinghy and taken across to the liberation site on the north-eastern 
Side of Mangere. The bird suffered no ill effects from the 
journey and was released straight into the forest. Transfer time 
was 71 hour 34 minutes. 
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Transfer crate containing a black robin being 
carried down from the summit of Little Mangere 
Island. 
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Having satisfied ourselves that such transfers could be under- 
taken safely, it was proposed to shift the two surviving females, 
along with their respective mates on subsequent days. Emphasis 
was placed on keeping the transfers simple; birds were to be held 
for as short a time as possible and released into the new habitat 
as soon as the transfer had been made. 


On 18 Septemher, after mist-nets had been up all morning, 
a female black robin from one of the two pairs was finally 
captured. Using this bird as a decoy, her mate was enticed into 
the same net 10 minutes later. The two birds were placed into 
separate compartments of a small crate and transferred by the same 
route as the first bird; however, this second transfer proved 
speedier than the first and 1 hour 10 minutes after the male was 
captured, the pair were released together. 


On 19 September the remaining female black robin on Little 
Mangere was mist-netted, but later released when rough seas made 


it unwise to attempt a transfer. On the following day strong winds 


and bad weather prevented further mist-netting attempts. 


On 21 September the remaining female robin was again mist- 
netted and this time immediately transferred while efforts to 
capture her mate continued. The male was eventually captured 
shortly before midday and transferred. Both of these birds were 
off-loaded at the boat harbour on the western side of Mangere as 
the sea at the north-east landing was too rough. From here each 
bird was back-packed across the island to the liberating site, 
extending the transfer time for each bird to approximately 1 hour 
40 minutes. 


Established pair-bonds were broken soon after the robins 
were transferred to Mangere. The bachelor male, having been 
released one day before the first pair arrived, and three days 
before the second pair, gained the initiative in obtaining 
territory and this placed him in the strongest position in the new 
habitat. After the liberation of the first pair on Mangere the 
female forsook her Little Mangere mate and paired up with the 
batchelor. When the second pair were liberated that female 
paired up with the 'divorced' male of the first pair, and 
consequently the male of the second pair, the last male robin to 
arrive on the new island, became the spare male. 


The five robins quicsly adjusted to their new habitat. The 
forest floor on Little Mangere is devoid of leaf litter for much 
of the year and the small amount of litter accumulating through 
the winter months is relatively poor in invertebrate fauna. 
However, on Mangere the dark crevices beneath the boulders and 
the deep pockets of leaf litter on the forest floor afforded a new 
and rich source of food, which the robins quickly begin to 
exploit. They would hop fearlessly to within a metre or so to 
collect food if the forest litter was scratched or disturbed for 
them in their territories, and in their fearless and inquisitive 
nature, they resembled the New Zealand mainland robins. 


Two 'surplus' male robins remained on Little Mangere until 


February 1977. There was little to be gained from their transfer 
before the breeding season as they would only have occupied 
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territory on Mangere that we hoped would initially to put to more 
productive use by the breeding pairs. 


Once the other five robins had been removed from Little 
Mangere the two bachelors were observed many times vigorously 
disputing new territory boundaries. While both birds retained 
their old territories, one male now regularly visited the recently 
vacated ‘tall forest' and 'south-east' territories, while the 
other male spent much of his time in a large territory at the 
western end of the island. A dispute between these two robins 
was sbserved in an area which lies between the vacated ‘tall 
forest' and 'western' territories. The dispute involved vigorous 
fighting while on the wing. The two birds rose into the air to- 
gether, attacking and pecking each other repeatedly in a manner 
reminiscent of fighting male chaffinches. The song of these two 
bachelors also became more spirited after the other five robins 
were removed. Notes were richer and singing was more protracted. 


| 





Juvenile black robin. 


On Mangere, courtship behaviour amongst the newly-formed pairs 
was regilarly witnessed following the transfers and when the Wild- 
life Service party left the island some six weeks after the 
transfers one pair had already nested and hatched a chick froma 
two-egg clutch. However, when a party visited Mangere in February 
1977, it was obvious that this pair had failed to rear any young. 
The other pair were more Successful as they were now accompanied 
by a juvenile, believed to be a female. The spare male could not 
be found and is presumed to have died. With the loss of this 
male it was decided to transfer the two remaining males from Little 
Mangere. This was to provide a mate for the juvenile 'female' and 
retain a margin of one spare male. 
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The two transfers were made on 15 March 1977. The first 
bird, the 'camp‘' male, was captured when he flew into a mist—net 
in his territory shortly before midday. It was held on top of tne 
island for 30 minutes while efforts were made to capture the other 
male. However, it was eventually transferred alone and spent a 
total of 1 hour 32 minutes in captivity before liberation on 
Mangere. 


The second male eluded capture until early afternoon when it 
was finally flushed into mist-nets erected at the eastern end of 
the island. This bird was held for 20 minutes while all mist-nets 
were taken down, and then transferred. The total time in confine- 
ment was less than an hour and a half. 


There are now no tlack robins on Little Mangere Island. The 
total population, all on Mangere Island, is still seven birds. 
Of these, four are males and three are females so we have seen a 
slight improvement in the ratio of the sexes over recent months. 
The situation continues to be extremely critical and much will 
depend on the coming breeding season. 


HAMILTON’S FROG 


D.J. NEWMAN 


Hamilton's frog, one of three species beionging tc an endenic 
family which has many primitive features, is probably one of the 
rarest frogs in the world. It is found only on Stephens Island 
in Cook Strait and on Maud Island in Pelorus Sound. On Stephens 
Island it is restricted to a small boulder tumble of 0.25 hectares, 
known as the "frog bank", near the island's summit, and on Maud 
Island it is confined to 15 hectares of remnant forest. The 
extreme rarity of this species has led us to investigate ways of 
increasing its distribution. As a start we hope to create add- 
itional habitats on both Stephens and Maud Islands. If we can 
successfully establish frogs in these habitats we could later 
transfer them to other islands and even, perhaps, to the mainland. 


In order to create suitable habitats we have to know as much 
as possible about the frog and its ecological requirements so we 
started by studying and comparing the frog's existing habitats, 
paying special attention to climate. We then concentrated on 
the frog itself, at first working on the small Stephens Island 
population and, more recently, examining selected parts of the 
much larger Maud Island population. 
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The Habitats 


A brief description and comparison of the two habitats was 
given in "Wildlife - A Review" No. ea. In both areas the ground 
is covered by rocks, but while on Maud Island the habitat is 
sheltered by tall forest, on Stephens Isiand the forest that once 
covered the frog bank was destroyed by cattle and sheep about 50 
years ago. In both areas the frogs, which require a moist envir- 
onment, spend most of their time in crevices between and under 
rocks. On Maud Island, they are also found under fallen logs and 
in rotten tree trunks. A comparative study of the climates of the 
habitats (see "Wildlife - A Review" No. 5) showed to what extent 
conditions under e rocks are cooler. and more humid than those on 
the surface. Our studies, in fact, have suggested that the frog 
was able to survive the deforestation of its Stephens Islend 
habitat and the consequent drier surface conditions by taking 
advantage of very deep refuges in rock crevices. 


Crevices also offer frcgs protection from predators... This 
ig important as there is now some evidence that tuataras may eat 
Hamilton's frogs and may play a role in limiting the frog's present 
distribution on Stephens Island (tuataras do not occur on Maud 
Island). Frogs, for instance, have never been found in a small 
area of remnant forest less than 100 metres from the frog bank 
although climatic conditions in this area are very similar to those 
that occur in the frog's forest habitat on Maud Island. While no 
rocky ground cover occurs in the Stephens Island forest, there are 
fallen logs and decaying tree stumps. It is unlikely, though, 
that such shelter would protect frogs from tuataras which have been 
observed foraging for food around fallen logs and in trees at 
night, often ascending through hollow trunks. 


Research on Stephens Island 


Work on this population, started in February 1975, was aimed 
at obtaining an accurate estimate of its size so that we would be 
abie to gauge the number that could be taken away to start a néw 
colony. In the process of gathering this information much 
additional knowledge on the life of the frog was ovtained. 


In devising a programme to sample this population we had to 
bear in mind its small size and the extremely restricted nature of 
its habitat. We therefore took great care to use techniques that 
caused as little disturbance as possible. The frogs being 
nocturnal, sampling was confined to nights and, rather than digging 
them out from under rocks, only those animals seen on the surface 
were recorded. To reduce the risk of accidentally stepping on 
frogs, special search paths were constructed. 


In order to obtain as much information as we could from each 
frog captured, we had to be able to recognize individuals. From 
close observation it appeared that each individual had a unique 
skin colour pattern and we found that when photographic records 
were kept, frogs cculd be readily recognized by their skin patterns, 
especially the series of black markings along their upper lip (Fig. 
ae Not only has this method of identification proved most 
effective, it has involved less interference with animals than more 
widely-used techniques such as toe-clipping. 


On each sampling occasion we first recorded various physical 


49 








Figure 1. Two Hamilton's frogs from Stephens 
Island, note the difference in their skin 
patterns. 
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and climatic conditions; temperatures, relative humidity, dew 
point, rainfall over the last 24 hours, wind direction and 
velocity, and light intensity. We then moved to the two search 
paths (where possible we work in pairs, each person taking a 
different search path) and thoroughly searched an area one metre 
wide on either side of the path. Any frogs discovered were 
captured, taken to a nearby hide where they were weighed, measured 
and photographed, then they were returned to the exact location at 
which they were caught. Bach area was searched only once each 
night. By using these techniques 80 individual frogs had been 
recognised by May 1977 and we now estimate that the frog bank 
supports a population of over 100 animals. 


Recording various physical and climatic factors before 
beginning each search has enadled us to postulate the most suit- 
able conditions for frog surface activity and allowed us to 
predict those nights on which sampling will be the most effective. 
These are generally nights of low light intensity, little wind, 
medium temperature (10-159C), high humidity, and rain falling or 
having fallen during the day. a 


The accurate plotting on a map of locations where individual 
frogs were captured has allowec us to take a detailed look at the 
distribution of frogs within their habitat, and the regular 
capture of some individuals (several have now been recaptured more 
than 10 times) has permitted us to build up information on their 
movements. 


Since each frog, when captured, is weighed and measured, 
regular recaptures of certain individuals (especially juveniles) 
has also given us information on growth rates. As Dr B.D. Bell 
of the Victoria University of Weilington has recently bred this 
species in captivity (from specimens taken from Maud Island) 
measurements of growth rates of his captive bred animals may be of 
use in estimating the age of individuals caught in the field. 


It has proved very difficult to determine the sex of 
Hamilton's frogs. In most frog species the sexes can be readily 
distinguished during the breeding season when the males develop 
pigmented thickenings on the inner side of the first digits of 
their hands. These thickenings enable them to clasp females more 
firmly during mating. Such thickenings do not develop on the 
hands of Hamilton's frog and the only certain identification of 
sex has been of gravid females. When inspected very carefully 
under bright light, the eggs in these females can be seen through 
their poorly pigmented bellies. . 


There is a tendency, in most species of frogs, for females to 
be larger than males. We therefore decided to have a close look 
at the body lengths of all the adult frogs captured during a trip 
made to the island in 1976. When a graph was prepared, two 
distinct peaks could be seen (Fig. 2). If females are larger 
than males (all the recognised gravid females were large) it could 
be interpreted that the smaller peak (41-42 mm) represents mature 
females while the larger peak (36-37 mm) represents mature males 
and developing females. ; 


Frogs feed predominantly on small arthropods (insects, spiders, 
amphipods, etc.). To gauge the range and number of food species 
available to them, a collection of arthropods has been made from 
the frog bank. In addition, a collection of frog droppings has 
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been made that will later be examined to try and identify the 
remains of some of the animals frogs have been eating. Initial 
impressions are that the frogs are generally non-selective feeders 
- if something of suitable size moves in front of them they will 
snap it up. Present indications are that the availability of food 
is not a factor limiting the frog's present distribution. 
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Figure 2. Body lengths of 38 adult frogs captured 
on Stephens Island during April 1976. 


Research on Maud Island 


- Two study plots, together making up apprcximately the same 
area searched on the frog bank, have recently (June 1977) been set 
up to sample the Maud Island population. Sampling techniques to 
be used in these plots will be identical to those used on Stephens 
Island. Comparison of information collected from these plots with 
that collected from Stephens Island will, it is hoped, give us 
further insights into the life of the frogs and their ecological 
requirements. 


The Maud Island habitat is much more diverse than that on 
Stephens Island. In order to investigate the distribution of the 
frog throughout this habitat, two permanent transects have been 
set up. One transect leads from the lower edge (60 metres a.s.1l.) 
to the top of the forest (300 metres a.s.1.), the other is at 
right angles to the first at about 120 metres a.s.l. Metre square 
stations have been placed five metres apart along the lengths of 
these two transects and a note has been made of the ground cover 
and principal vegetation type at each of these. Each transect 
will probably have to be covered at least 10 times on suitable 
nights before we will be able to draw any conclusions on what areas 
frogs appear to prefer. 
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Establishing New Colonies 


On Stephens Island the ideal place to create the first add- 
itional habitat would appear to be in the small remnant forest 
100 metres from the frog bank. We know that the climate is 
suitable for fregs, all that is lacking is adequate shelter from 
seasonally dry conditions and from tuataras. This shelter could 
be provided by excavating a large pit and filling it with rocks. 
After checking that conditions at the base of this pit remain 
moist during dry periods and that sufficient food is available, 
10 frogs, taken from the frog bank, could be introduced. It is 
considered that at least 10 ree ee five of each sex) would 
be necessary to start a new colony and that this number could be 
removed without jeopardising the existing population. 


However, although it appears to be in no immediate danger, 
the Stephens Island population is very small and probably could 
not witnstand tne loss cf much more than ten individuals. If our 
first attempt at establishing a new colony on this island failed, 
we would have to think very carefully before risking additional 
frogs in another attempt. On Maud Island this situation-.would not 
arise as its population is much larger than that on-Stephens and 
ccnsiderable numbers could be safely removed. We have therefore 
decided that our first attempts to establish new colonies should 
be on Maud Island. There are two small areas of remnant forest 
on this island in which frogs have not been found. In either or 
_both of these areas habitats could be carefully prepared in the 
manner previously outlined with possible additions such as the 
planting of certain tree species which our survey of habitat pref- 
erences in the existing population could suggest as being beneficial. 


Once we had perfected our techniques on Maud Island we would 
turn our attention back to transferring frogs from the frog bank 
to the nearby forest remnant on Stephens Island. 


TAKAHE FEEDING STUDY 
JA. ‘MILLS 


Takahe have been studied in Fiordland over the past five 
years to establish the causes of the decline which took place 
between 1967 and 1972 (Fig. 1). The results have shown that the 
main factor responsible is the modification of the vegetation by 
red deer. In the alpine grasslands there is considerable over- 
lap in diet between takahe and red deer for the preferred tussock 


Species. The main food of takahe (Fig. 2) Chionochloa pallens 
and C. flavescens, are also favoured by deer. Furthermore. both 
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animals select C. flavescens, C. pallens and Celmisia petriei 
(mountain daisy) plants which have the highest phosphorus content 
and frequently leave the less nutritious plants of the same species 
untouched. Although red deer normally eat the leaf blades of the 
tussock and takahe eat the basal meristematic portion, severe 
competition occurs because overgrazing by red deer can eiiminate 
the most nutritious plants. 
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Figure 1. The number of adult and yearling takahe 
in Takahe Valley and Point Burn between 196% and 1974, 


Studies of takahe being conducted jointly by Botany Division 
DSIR and Wildlife Service are now directed towards finding out 
their nutrient requirements throughout the year. These involve 
sampling the preferred food of takahe each month at nine sites in 
the Murchison Mountains. Analyses are done on each sample of the 
major minerals (N, P, Ca, K, S, Na), lipid and carbohydrate 
(soluble sugars and starch) content. The seasonal changes in 
the diet of takahe are being correlated:in each of the sampling 
areas with the changes in nutrient: content of the preferred foods” ° 
to assess whether there is a nutrient basis for the dietary 
changes. As can be seen from Fig. 2 there are distinct changes 
in food preferences of takahe throughout the year. It is 
suspected that takahe may be preferring particular plants during 
their growth phase and so regular measurements of tussock tillers 
are taken to establish the growth period of the tussock species. 


Research over the past five years has accumulated data which 
shows that there are territories where chicks have not been 
raised beyond six weeks of age. By comparison there are other 
territories where cnicks live to at least an age of 12 months 
every year. It seems that the quality of the habitat in the 
territory affects breeding success because when a pair moves from 
an area where chicks have not been reared to an area where rear- 
ing success has been high, the parents have reared their chicks 
successfully. Comparisons are being made between eight good 
breeding areas and eight poor areas to assess whether there are 
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differences in the quality and quantity of the preferred food. 
The aim is to establish what factors are essential for the succ- 
essful rearing of young. 


Hi - Others 
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Figure e. Seasonal changes in the takahe diet. 


Another factor which appears to affect treeding success of 
takahe is the date of egg laying. Birds which nest late in the 
breeding season have extremely low chick survival. A factor 
which appears to influence the time of breeding is the winter 
feeding conditions; birds which come out of winter in poor condition 
breed later than those which feed in areas where the availability 
of food is satisfactory. In winter birds feed in beech forests, 
principally on rhizomes of the summer-green fern Hypolepis 
millefolium and basal portions of leaves of hookgrass Uncinia 
clavata and U. affinis. The availability of fern rhizomes can 
be affected by the depth to which the soil is frozen and by the 
depth of snow. The severity of the winter, therefore, can 
influence the condition in which takahe come out of winter and 
thus the timing of breeding. 


The food habits of deer are being studied by examination of 
plant cuticle remains taken from the stomach of shot specimens. 
The aims are to obtain information on seasonal changes in the 
diet of deer and to establish the precise degree of overlap with 
takahe as far as the preferred foods are concerned. 
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TAKAHE AT MT. BRUCE 


B.E..° HED 


Prior to 1948 when Dr G.B. Orbell found a small colony of 
takahe in the Murchison Mountains of Fiordland only four birds had 
been seen, and as the most recent previous sighting was in 1898 
this species was assumed by most authorities to be extinct. The 
'rediscovery' after a lapse of 50 years not only caused great 
excitement but concern about the colony's future well-being. In 
1954, when the entire population was believed to number not more 
than 70 birds*, the late Dr W.R.B. Oliver wrote - "The takahe is so 
low in numbers that a catastrophe might adversely affect its chance 
of survival. Nursing she colony, by proclaiming a sanctuary, wiil 
not stay the biological process of extinction and .... the time has 
arrived when .... birds should be transferred to a more congenial 
climate, protected from vermin, predators and competitors .... and 
accustomed to different kinds of food ...." This view was shared 
by many conservationists and scientists; and some advocated the 
even more positive approach of establishing a ‘caged population 
and attempting to breed in captivity'. On October 3, 1956, tne 
Rare Animals Advisory Committee (now the Fauna Protection Advisory 
Council) endorsed a proposal by the Wildlife Service to remove 
eges from Takahe Valley as a first step and on 29 November 1957 
two e-egg clutches were flown to Mt Bruce in cannisters designed 
by D.S.I.R. to maintain near constant temperature and humidity. 

At Mt Bruce the eggs were incubated by bantams. Those from one 
clutch failed tc develcp but one embryo in the other clutch lived 
for several days and the second reached the 'pipping stage' before 
dying. Following this failure there was a reluctance to risk 
further eggs because nothing was known about the incubation require- 
“ments and it was decided that chicks would be taken the following 
year. 


Since the first unsuccessful attempt to establish a 'captive 
colony' the Wildiife Service has been inundated with questions 
about the programme at the Mt Bruce Native Bird Reserve. These 
have come from other conservation agencies, zoos, aviculturalists, 
the press and interested laymen throughout the world. The 


* A survey of the 530 sq.km Murchison Mountains during 1966-67 
showed the population to then number between 430-500 birds (a 
conservative estimate). Today the total population is estimated 
at 200-250 birds. Although the population at the time of redis- 
covery was very much greater than Dr Oliver thought, the rapid 
decline in numbers between 1965 and 1969 places aviculture as an 
urgent priority, particularly as the reduced population in the wild 
must be even more vulnerable to adverse conditions. 
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questions include:- 'How many birds have been taken to Mt Bruce? 
How are they transported? How many have died? What were the 
causes of death? How long have they lived? How many birds have 
laid and what number of eggs were produced? How many of these 
were fertile and how many chicks hatched? What are the enclosures 
like? What do takahe eat? How are birds conditioned to 
captivity? What methods have been used to induce breeding? etc. 
etc? The following pages briefly cover these aspects. 


How many birds nave been taken to Mt Bruce? 


A total of 24 birds (17 adults, 6 chicks) have been taken to 
Mt Bruce. Four, however, were transferred to Kapiti Island, two 
after only a brief holding period. The uplifting of birds 
started on December 6, 1958 when four young chicks (two pairs each 
comprising a male and a female, and estimated to be between 3-5, 
and 10-12 days old respectively) were taken from Takahe Valley. 
One, a female, died from an unknown cause four weeks later. This 
meant there was a surplus male and the balance was re-established 
in July 1959 when an adult female was brought from Fiordland. 
The next arrivals at Mt Bruce (an adult pair) came from Takahe 
Valley in September 19643 and the most recent accessions were two 
birds from Plateau Creek in April 1975 (for details see Table 1). 


How are the birds transported? 


In the earlier years the introduction to captivity must have 
been a traumatic experience as the birds were back-packed over 
rough terrain from their mountain home, and one bird spent 59 hours 
without taking food or water while en route to Mt Bruce. Air- 
craft are now used for the initial part of their journey and the 
birds arrive at the Reserve within 8 or 10 hours of being captured. 


The carrying boxes measure 46 x 31 cm and are 38 cm high. 
They are made from marine plywood and are lined with 25 mm thick 
foam plastic. Ventilation is provided by 24 x 25 mm diameter 
holes equally distributed on all sides. A ‘nest bowl' of tussock 
and grass is provided for extra cushioning. 


How _ long do the birds live at Mt Bruce and how many have died 
there ¢ 


Seventeen of the 23 birds taken from Fiordland are now dead. 
Of those still living, the longevity record telongs to Prudence 
who is now well into her 19th year at the Reserve (she came as a 
chick in 1958). Jock, a breeding adult of unknown age when 
captured, has now been at Mt Bruce for 10 years 6 months. The 
remaining survivors, a pair taken in April 1973 and a pair taken 
in April 1975 have now been in captivity for 44 and 24 years 
respectively. 


At the other extreme, one adult female died after only 8 
days; and two chicks taken to Mt Bruce in 1967 were killed during 
their first night at the Reserve by their parents. The survival 
time for all birds is listed in Table 1. 


The average life span of adult takahe is about the same at Mt 
Bruce as in the wild. Birds taken into captivity when at least 2 
years old live, on average, for a further 4 years 9 months. The 
average life span of birds banded as adults in Takahe Valley cannot 
be determined precisely but fits somewhere between 4 years 4 months 


and 5 years 4 months. In the wild the longest known survival time 
following banding is 12 years 6 months. 
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Prudence, in her 19th year at Mt. Bruce. 


What have been the causes of deatn? 


Penelope, an adult female taken in September 1963 died from 
septicaemia four weeks later following infection of a toe injured 
during capture. A tetracycline antibiotic proved to be ineffect- 
ive against the infection. 


Pyramus, a male, died 11 weeks after capture. His congested 
lungs indicated death resulted from a 'chill' caught while he was 
in a debilitated, but slowly recovering condition. Although this 
birds was 40.5% under his capture weight at the time of death it 
is quite probable that he would have survived but for an unseasonal 
cold spell (continuous sleet and hail storms), as during the week 
preceding death his weight had increased by 65 g. 


Monash, a female, died one week after capture. Her death is 
attributed to the stress arising from capture being superimposed 
on her advanced age (in excess of 14 years) and poor condition 
(about 500 g or 23% underweight) at the time of capture. 


Winnie, a female, died six months after capture from head 
injuries received after excavating a tunnel under a partition 
fence and fighting with Gretchen, the neighbouring female. 


Two birds that were released into a 2 ha enclosure on Kapiti 
Island in 1970 after a brief holding period at Mt Bruce both 
remained in a high state of stress and died of starvation ‘12 days 
after being placed on the island although ample food, water and 
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ZABLE 2 
Season 
1960-61 
1961-62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 
1970-71 
1971-72 
1972-73 
1973-74 
1974=-75 


1975-76 


1976-77 


PAIR COMBINATIONS AND EGG PRODUCTION 


Prudence x Paul 
(ao eggs) 


Prudence x Paul 
(no eggs) 


Prudence x Peter 
(no eggs) 


Prudence x Peter 
(no eggs) 


Prudence x Peter 
(no eggs) 


Prudence x Paul 
(no eggs) 


Prudence x, Patrick 


(no eggs) 


Prudence x Patrick 
(5 infertile eggs) 


Prudence x Jock 
(1 infertile egg) 


Shirley x Elwyn 
(2 infertile eggs) 


Shirley x Elwyn 
(2 infertile eggs) 


Shirley x Jock 
(5 eggs; 2 fertile) 


Shirley x Jock 
(4 fertile eggs) 


Pairings 


Penny x Peter 
(5 infertile eggs) 


Penny x Peter 
(4 infertile eggs) 


Penny x Paul 
(5 infertile eg zs) 


Penny x Paul 
(5 infertile eggs) 


Penny x Patrick 
(5 infertile eggs) 


Penny x Patrick 
(2 infertile eggs) 


Thisbe x Pyramus 
(no eggs) 


Thisbe x Jock 
(4 infertile eggs) 


Gretchen x Modok 
(4 infertile eggs) 


Gretchen x Modok 
(5 infertile eres) 


Gretchen x Pooh 
(6 eggs; 3 fertile) 


Gretchen x Jock 
(3 eggs; 1 fertile) 


Gretchen x Jock 
(1 fertile egg) 


Prudence x Elwyn 
(1 infertile egg) 


Plateau F x Plateau M 
(1 infertile egg) 


Prudence x Elwyn 

(no eggs 

Plateau F x Plateau M 
(2 infertile eggs) 
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Prudence 


grit was available. During the 12 days these birds continued to 
eat, but not enough to maintain themselves and the body weight of 
both birds decreased by 22%. 


Of the remaining birds, Penny died of old age and acute 
visceral gout, Paul died with a pox-like infection, Thisbe 
(following experiments to artificially inseminate her) died from 
peritonitis and septicaemia resulting from the rupture of a fully 
yolked egg in the oviduct; Patrick died from old age, Gretchen 
from infection of the oviduct and both Modok and Pooh from a svndrome 
known by its main pathological feature as intravascular haemolysis, 
following the ‘territorial confrontations' that precede breeding. 


We know very little of what birds die of in the wild. Of the 
15 birds that have been recovered dead in the ‘Study Area', three 
were killed by stoats and two died from physical mishaps (one fell 
over a bluff, the other drowned in a flash flood). Other causes 
could be starvation, exhaustion and exposure, probably very few die 
of old age. 


How many birds have been used in the breeding programme? 


The deaths of six adults and three chicks soon after their 
removai from Fiordland has meant that only 14 different birds have 
been available for the avicultural programme since its inception 
in 1960-61 when the chicks taken in 1958 were judged to be physio- 
logically (but not necessarily behaviouralily) adult. Breeding 
experiments have included a total of 6 females (Prudence, Penny, 
Thisbe, Gretchen, Shirley and Plateau F) and eight males (Paul, 
Peter, Patrick, Jock, Modok, Pooh, Elwyn and Plateau M); and 
although these experiments have taken place during 15 summers*, 
only 16 different pairings have been possible (Table 2). 


Seven of these pairings involved three birds brought out from 
Takahe Valley as chicks in 1958. The imprinting that resulted 
from the close attention given these by both humans and bantams 
while they were being hand-reared precluded their functioning as 
normal takahe (see details later) and nothing eventuated from these 
partnerships. 


Another three vairings also had little, or no, chance of 
success. One of these involved a father and daughter combiration 
(Modok x Gretchen in 1970-71 and 1971-72). Although four eggs 
were laid in 1970, these were infertile for the birds remained 
aloof from each other and never developed a 'pair-bond'. One 
other involved a naturaily-mated pair (Elwyn x Shirley) in 1974 and 
1974 but the male, who became permanently and severely crippled 
because of an adverse reaction to a drug used during veterinary 
treatment shortly after he arrived at Mt Bruce, is incapable of 
mating and during both seasons two infertile eggs were laid. The 
third pairing involved a pair of birds captured in October 1966. 
Although they arrived at Mt Bruce during the breeding season, the 
female never laid and the male died two months later. 


For all practical purposes, therefore, the avicultural prog- 
ramne at Mt Bruce has been restricted to a total of six pairings 


* In September 1968 there were three takahe (2 males, 1 female) at 
Mt Bruce. The female and one male were taken to Kapiti Island in 
September 1968, and there were no females at the Reserve for either 
the 1968-69 or 1969-70 breeding seasons. 
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involving nine different birds - five females (Penny, Thisbe, 
Gretchen, Shirley and Plateau F) and four males (Patrick, Jock, 
Pooh and Plateau M), i.e. 


Eggs 

Summer Pair infertile Fertile  __- Chicks 
64-65 Penny x Patrick " 8) 0 
65-66 Penny x Patrick 2 O 0 
67-68 Thisbe x Jock 4 O O 
22-74 Gretchen x Pooh 5 5 2 
73-74 Gretchen x Jock e 4 0 
P4—75 Gretchen x Jock O 7 O 
75-76 Shirley x Jock 4 2 4 
75-76 Plateau x Plateau 4 O O 
76-77 Shirley x Jock 0 4 2 
76-77 Plateau x Plateau 2 O @) 

ef 14 5 


How many eggs, and how many chicks at Mt Bruce? 


Altogether, 72 eggs have been laid at Mt Bruce (Table 3); 26 
by Penny, 4 by Thisbe, 19 by Gretchen, 13 by Shirley, 3 by Plateau 
F and 7 by Prudence. Sixty-five of these were 'normal' in terms 
of size, shell thickness and yolk-content (the average egg measures 
71.3 x 48 mm and weighs 88.5 g) but all the eggs laid ty Prudence 
have been soft-shelled (sometimes snell-less) yolkless miniatures. 


Eleven eggs have been fertile (no fertile eggs were laid 
until the '72-'73 season), five chicks have hatched and two of 
these have fledged and are still alive. Five of the six fertile 
eggs which failed to hatch had either rolled from the nest or had 
been covered by litter during nest maintenance and were cold when 
recovered. The sixth embryo had completely eroded its egg-tooth 
while trying to chip the shell and probably suffocated, but it is 
quite probable it was diseased as the mother died two months later 
from an infection of the reproductive system. To summarise this 
part of the record: of the 22 eggs produced in the 1972-73 to 
1976-77 seasons 50% have been fertile and 5 chicks have been 
produced. 


What is the takahe enclosure like? 


The enclosure at Mt Bruce, which is about 1 ha in area, is 
Situated alongside a car park and encircled by a gravel walking 
path. The front third is grass and has a large pond while the 
back two thirds is tawa 'bush' with a fairly dense understory of 
ferns and shrubs. A narrow belt of bracken fern separates the 
grass from the bush. When first built, the 2 m high perimeter 
fence was of wire mesh and the enclosure was divided into three 
parallel pens separated by 1 m high wire mesh fences; with each 
unit having similar areas of grass, bracken and bush. 


During 1966 the sub-divisions were reduced to two pens, each 
of 0.5 ha and in 1969 the perimeter wire mesh fronting the car 
park was replaced. by wooden boarding. In 1970 the back of the 
enclosure was fenced-off and sub-divided to provide seven kiwi 
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pens. Since 1972, when the first fertile eggs were laid, the 
enclosure has provided accommodation for two pairs of takahe with 
each pair occupying a pen of approximately 0.25 ha. 


Each pen has several small hutches to provide shelter and one 
larger 'lean-to' where the daily supplementary ration can be kept 


dqry. (Mt Bruce has a harsh climate characterised by strong winds, 


heavy rainfall and cold winter temperatures. The annual climate 
can be summarised as snow on 7-14 days, frosts on 90-100 days and 
208 cm of rain with precipitation occurring on 170-190 days. The 
natural environment of the takahe is, however, even harsher). 


What do the takahe eat? 


Alpine tussock grasses provide the bulk of the takahe's diet 
in the wild. At Mt Bruce the birds graze pasture grasses, 
forage for ferns and other plants in the bush and eat various 
insects. Because birds have been in the enclosure continuously 
since February 1970 it has not been possible to 'top-dress' the 
pasture for nearly eight years and to compensate for any likely 
nutrient deficiencies the birds are fed a ration of modified 
poultry layer pellets. This ration varies from 60-200 g per pair 
daily depending on the time of year, condition of the pasture and 
condition of the birds. The quantity of pellets given is such 
that, except in special circumstances, these provide between 25% 
and 50% of the birds' daily energy requirements. The main 
modifications to these pellets include reducing the calcium to 
1.2% and raising the fibre to 6% by increasing the proportions of 
bran and pollard and reducing the quantity of lucerne meal. 
Changes made in the formula reduced the quantity of protein 
slightly to 16%. 


Takahe are bulk feeders; even at Mt Bruce where the diet is 
considerably more nutritious than in the wild, each bird defecates 
46 to 56 fibrous, 10 cm long droppings every 24 hours. 


After nearly twenty years' experience, the birds are now ona 
better diet than when they were first introduced to the Reserve in 
1958. Even so, the chicks brought out then grew quickly and 
Prudence attained the wild adult weight for females of 2.4% kg when 


she was 17 weeks old, and weighed 4.35 kg (45% above the wild adult 


weight) when she was 27 weeks old. Both of the males (Peter and 
Paul) attained the weight for wild bred males (2.7 kg) when they 
were 16 weeks old. At the age of 27 weeks both weighed 4.05 kg 
(52% above the wild weight) and as they were judged to be grossly 
overweight, their daily rations were reduced. 


A comparison of Peter's bones with those from 14 wild birds 
in the collection of the National Museum showed his bones to be 
nearly 10% longer than the bones of wild males. Such a 
difference in linear (or true) size will produce a weight diff- 
erence of about 30% for birds in a similar physical condition 
(i.e. carrying the same proportion of body fat). The concern 
about obesity was not necessary as these birds were no fatter 
than wild birds are during the month of April when they build up 
their reserves in preparation for the severe Fiordland winters. 
Mt Bruce had produced three 'giants' and in so doing, indicated 
that the foods available in the wild, while perhaps catering 
adequately for the birds energy requirements, are probably 
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Significantly deficient in certain body-building nutrients. 
How are birds conditioned to captivity? 


Observations of captured birds during the period 1963-1967 
led to the birth of two hypotheses. 


1. Birds under stress should settle down more quickly 
in small coops with solid walls as they will quickly 
appraise the total extent of their new environment, 
and with familiarity comes security. 


2. Birds under stress may refuse to eat but they will 
not refuse to drink (presumably because while 
hunger is not unduly uncomfortable, water privation 
is physiologically intolerable). 


These suppositions were tested with excellent results when 
two pairs of birds were taken to Mt Bruce during 1970 and the 
techniques standardised then have been used ever since. 


On arrival each pair is housed in a 4m x 4 m roofed coop. 
This is situated in the middle of their future pen. The coop has 
a double layer of hessian around its mesh sides. An open-topped 
hessian line extension which doubles the area is added one week 
later. Subsequent additions progressively enlarge the pen until 
it has an area of about 100-120 sq m. The birds spend about five 
to seven weeks in the expanding coop before being given access to 
the entire 0.25 ha pen. 


During the early days of their confinement the birds show 
little inclination to graze or eat the cafeteria offerings of solid 


foods. Each pair has, however, drunk up to 1.7 kg of glucose 
water (with an energy value of 2bout 220 kcal) during the first 
day. They maintain a strong interest in the water bowls and the 


water is gradually thickened until, after two or three weeks, the 
birds are eating a very thick porridge made from glucose, cereal 
and milk powder based baby foods and poultry pellets. By the 
time the birds are released they are feeding on dry foods. 


Each pair of birds is given two drinks daily. One is thicker 
and more nutritious and once this is accepted it becomes the 
thinner drink on the following day. Although the drinks are 
gradually concentrated, each day's ration always contains a mixture 
that has been accepted by the birds. 


What methods have been used to induce breeding? 


Takahe are territorial birds. In the wild, breeding pairs 
establish secluded territories well removed from their neighbours 
and surveys made in the Murchison Mountains during 1966 and 1967 
showed that some small valleys were inhabited by only one pair. 

As these totally isolated pairs were breeding when located it seems 
that close contact with other pairs is not only unnecessary but 
may, in fact, be a handicap to breeding. 


The conditioning of takahe to a completely new and confined 
environment requires that they learn to accept, and cope with, the 
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continuous stresses arising from the close presence of other 
takahe. For this to happen the patterns of behaviour which have 
evolved in the vastness of the alpine tussock-grasslands, must be 
modified in such a way that they accept their enclosure as a 
satisfactory substitute for a secluded territory - i.e., a 
substitute which permits an adequate outlet for the innate, 
instinctive and learned responses which are necessary to ensure 
successful breeding in captivity. 


Of the seven pairs of birds taken to Mt Bruce, the three that 
were taken prior to the Murchison surveys were released directly 
into their enclosures. The hope was that the presence of other 
birds would quickly re-cement the pair-bond of the new arrivals 
(if this was in any way weakened by these birds travelling 
separately in dark boxes and then being placed in alien surround- 
ings), and these, on finding their enclosure was inaccessible to 
the neighbouring birds, would soon explore its limits and then 
accept it as a 'new territory' over which they would become totally 
assertive. 


The converse was generally found to apply. Boundary tension 
was high and the presence of other birds kept the new arrivais in 
a high state of stress - which could last for several months. 


On arrival at Mt Bruce the birds have empty guts and, under 
strain, often refuse to eat or, alternatively, take inadequate 
food to maintain condition. They often conceal themselves in the 
busn for long periods and remain reluctant to explore and 
familiarise themselves with the enclosure. They continue to lose 
weight and while debilitated become more susceptible to, and less 
likely to recover from, illnesses. 


Table 2 shows that during the first six years only two 
females (one wild, one hand-reared) and three males (one wild, two 
hand-reared) were available. It also shows that only the wild- 
reared female laid and to increase the chances of breeding this 
productive bird was paired with each male for two consecutive 
seasons. The programme was completed before her death in 
September 1965 but all 26 eggs laid were infertile. 


- In an endeavour to overcome the apathy between the males and 
the females, the partition fence gates were opened during the 1961- 
62 season and the four birds then at the Reserve were allowed to 
mix. There was nce competition for the females, nc territorial 
displays, no acquisitiveness and no fighting - in fact, just the 
opposite; the laying hen produced four infertile eggs including 
one in the other hen's nest and all four birds took turns sitting 
on both nests. 


An ‘eternal triangle' situation using the two hand-reared 
males was tried during 1964 but both tended to ignore the female; 
they spent a great deal of time feeding together and preening 
each other. 


Other efforts to bring the birds into breeding condition 
included placing Peter (a hand-reared male) on a course of gonado- 
trophic hormone injections, and modifying the diet several times 
at the suggestion of various nutrition experts. 
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Juvenile takahe, 





hatched and reared at Mt. Bruce. 
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In 1965 the late Prof. A.J. Marshall (pre-eminent in the 
field of avian reproductive physiology) visited Takahe Valley and 
Mt Bruce. He considered the takahe enclosure ‘admirably chosen' 
but recommended the introduction of tall tussocks because the 
species - "has become adapted to relatively high ground cover and 
individual birds probably feel insecure without it, and this could 
effect their fertility". Following his suggestion 1,500 red 
tussocks (the same species as in Takahe Valley) were planted in 
May 1965 and a further 3,500 were planted in July 1966. 


Professor Marshall also suggested failure to breed might be 
due in part to "lack of community social - sexual stimulation" (a 
similar view had also been expressed two years earlier by the Fauna 
Protection Advisory Council) but the introduction of wild adult 
pairs in no way improved the performance of the hand-reared birds. 


Another possibility raised by Frof. Marshail was that 
differences in daylight length between Fiordiand and Mt Bruce might 
inhibit sperm formation in males. Pilot experiments in which 
pukeko, a closely related species, were subjected to an ‘extended 
daylight' programme led to the conclusion, however, that the extent 
of the differences in daylight between the two localities are such 
as to be of no, or very little, consequence. 


Peter (a hand-reared male) died at the age of six years and 
Professor Marshall's verdict, after a critical examination of the 
testes,was that "gametogenesis had not occurred during the last 
breeding season, and probably never had in the past". 


The continuing studies at Mt Bruce led to the conclusion that 
factors other than possible inadequacies in diet, in levels of 
social stimulation, an unsuitable climate, or deficiencies in the 
enclosures were inhibiting breeding. The problem was male 
sterility but shortcomings in any of the above factors would be 
just as (or more) likely to operate against the reproductive 
performance of the females; and yet hens at Mt Bruce tend to lay 
earlier in the season and re-nest more readily then wild birds. 


If anything, there was too much stimulation. The nearness 

of other birds placed new arrivals under stress and the tense inter- 
action between neighbouring birds, particularly as summer approached, 
prevented males coming into breeding condition. Before breeding 
could be accomplished the birds had to accept both their enclosures 
and their neighbours. A brief outline of the relationship between 
birds in the wild shows that having several pairs of birds at Mt 
Bruce under the conditions then prevailing there was not increasing 
the avicultural options so much as compounding the problems. 


The interaction between neighbouring birds in the wild partly 
decides the size of each territory and also the extent of the 
intervening neutral area in which the relative status of the 
individuals fluctuates between dominant and submissive, depending 
on at least two criteria: 


a) The distance the meeting point is from each 
individual's territsry centre (or familiar land marks). 


b) The stage in the reproductive cycle that each has 
reached at the time of meeting. (This hypothesis 
is based on studies using polystyrene models of 
takahe in six different postures, and taped calls). 
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Studies in the field indicate that the territory is not fixed, 
its perimeter expands and contracts and its position (or more 
precisely the position of its 'centre') may change when the chicks 
are mobile, i.e., ‘Pair A' nesting to the east may slowly move in 
a southward curve to the west after their chicks have hatched while 
'Pair B' who nested to the west, may move eastwards in a northerly 
curve, and the pairs more or less change positions. In this 
respect the main requirements for a successful territory are not a 
predetermined area but a spatiai relationship with a critical 
distance between neighbours. 


The failure by birds at Mt Bruce to breed had a social or 
behavioural basis and the following points briefly outline some of 
the problems: 


a) The entire expanse of a wide neutral area separating 
neighbouring territories in the wild is represented by a 
single fence which is easily seen from any part of the 
enclosure. 


b) In captivity takahe are, therefore, simultaneously at 
their territory centre and on its perimeter: 


c) Consequently, a bird standing beside the partition fence 
is, in essence, at the centre of both its own and its 
neighbour's territory. 


ad) Because the vocalisations (even the quiet ‘intimate' calls) 
associated with courtship and nesting activities are 
discernable in neighbouring pens, this highly territorial 
species is subjected to the pressures of ‘group courtship’. 


e) This situation denied the birds any opportunity to 
manoeuvre. The physical barrier of a fence prevented 
birds from repelling their neighbours and consolidating 
their territory - but while physically secure, it was 
impossible for tirds to establish a psychoiogicaily secure 
area for breeding. 


Changes in procedure at Mt Bruce. Consoiidation of a secure 
territory should, presumably, be completed during the early phase 
of the reproductive cycle but at Mt Brnuce it never occurred at any 
stage of the year. 


During the last seven years various modifications have been 
made in an effort to overcome, or reduce, the social and territorial 
inhibitors operating at Mt Bruce - i.-e., 


a) The mesh partition fence was lined with hessian, and 
later replaced with a board fence. 


b) Additional gates were fitted to the fence to provide more 
escape paths. 


c) These gates were opened to allow neighbouring birds to 
confront each other. 


These modifications were inadequate. Neighbouring birds 
continued to pace the fence although they could no longer see each 
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other. Additional gates were of value for they reduced the like- 
lihood of individuals becoming trapped and injured during fights - 
but they also had a disadvantage. They reinforced the concept of 
the total enclosure being a single territory - with each pair 
regarding the other as the trespassers. 


When the gates were opened to allow the birds to ‘sort things 
out' the fighting (in which males fight only males and females 
fight females) was intense and prolonged. At the initial meetings 
with each pair standing close to the fence, the birds were within 
the critical distance of each other that triggers fighting - and, 
as the entire enclosure was claimed equally by both pairs, there 
was no neutral area where aggression could wane and the birds 
enjoy a respite. The intensity of the conflicts was increased 
because, unless retreat by a beaten bird is to a mutually 
acknowledged ‘neutral area', the withdrawal of one bird triggers 
pursuit by the antagonist. 


Takahe in captivity will not breed in an enclosure which 
caters completely for all physical requirements (shelter, ground 
cover to provide seclusion, suitable nesting areas, water and food) 
unless it also provides a buffer to annul (or greatly reduce) the 
psychological stresses arising from having close neighbours. 


Guard Screen (wire mesh & hessian) 


APPROACH ALLEY 
PEN 1 


PEN 2 


APPROACH ALLEY 


Scime <n Guard Screen (wire mesh & hessian) 
I 


Figure 1. The "Neutral Zone", 


The 'Neutral Zone' (see Fig. 1). During 1972 a 6 metre long x 

.7 metre wide ‘neutral zone' was erected around one of the four 
open gates in the partition fence. Within one or two days, birds 
intent on trespass used this exclusively and about one week later 
the other gates were closed. The design was such that it reduced 
confidence in an aggressive bird - on entering the zone the bird 
lost sight of its own 'territory' and, simultaneously, could not 
see into the neighbouring enclosure. 


The zone did not prevent trespass - but it reduced the birds' 
inclination to do so at a time when fighting between close 
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neighbours would increase (i.e., as the breeding season approached). 
The structure functioned as a neutral area between territories - 
birds would confront each other in it and severe fighting followed. 
At first a retreating bird was pursued but the dominance of the 
victorious bird waned as he entered further into the neighbouring 
pen. In time the dominant bird was content to stop at the hessian 
'suard-screen' and with this development, the fleeing bird 
retreated progressively less with each encounter until, in time, 

it would retreat to stand behind the guard screen and its 
silhouette alone was sufficient to deter the dominant bird frem 
trespassing beyond the neutral zone. In the next stage, birds 
would walk to the centre of the zone and then retreat. They 
seldom came face to face unless by mutual inclination, as each 
could anticipate the other because of the silhouette that was 
presented through the guard screen before the actual appearance of 
the bird in the zone), and if they did, each had an escape route 
leading to its own enclosure which could be used 'with dignity' and 
while the potential antagonists were still far enough apart (i.e., 
beyond the critical distance) that retreat would not trigger pursuit. 
In time each pair defined its territory as ending in its approach 
alley to the neutral zone - and forfeited any claim to space on the 
other side of the zone. Within a few days of this equilibriun © 
being reached a 10 cm mesh barrier was placed across the middle of 
the zone as a safety measure. This allowed fighting (occasional 
light tiffs still occurred) but prevented trespass. However, at 
this stage both pairs more or less ignored the zone and commenced 
nesting. 


The neutral zone has been used during the last five breeding 
seasons (1972-73 to 1976-77). During this‘time 22 eggs have been 
laid and 11 of these were fertile. Prior to the neutral zone concept 
44 normal, but infertile eggs were laid. 


Aviculture 1972-73 Season: Following the erection of the neutral 
zone breeding occurred. During the incubation period there was 
little evidence of tension between the neighbouring pairs - mainly 


a benign indifference which had not been observed previously in 
wild-reared birds. 


Gretchen laid three 2-egg clutches. The first clutch (laid 
while the birds were still under some stress) was infertile, the 
second clutch contained one fertile (but addled) egg, and both eggs 
from the third clutch hatched. Both chicks died of congenital 
defects. The first at the age of 8 days from septicaemia and 
starvation caused by atresia ani (the anus was completely sealed 
by a strong skin membrane which prevented the passing of faeces). 
The second chick lived for 20 days. During this period it did 
not grow and at death its weight was the same as at hatching. 

It was hungry but ate only enough to maintain itself in the rest- 
ing condition. The cuticular lining of the gizzard was incomplete 
and there was considerable erosion of the gizzard musculature - 

apres caused by proventricular secretions digesting the gizzard 
issues. 


1273-76 Season: Shirley laid three clutches, the first (2 eggs) 
and the third (1 egg) were infertile. Both eggs of the‘middle 
clutch were fertile and one of these hatched but the chick died of 


unknown causes on its sixteenth day. At death this chick was 80 ¢ 
or about 150-220 g underweight for its age. ae 


ae foe 22 Season: Shirley laid two clutches, each of two eggs and 
a Our eggs were fertile. Two of these hatched and are still 
living, and one embryo died on the day it was due to hatch. 
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The techniques employed during the last five years have shown 
that infertility in captive birds can be overcome - not by the 
administration of drugs or dietary additives and not by elaborate 
enclosures, but by social and spatial conditioning. With this 
break-through came optimism that the last barrier to successful 
captive breeding of takahe had been crossed as previous studies at 
Mt Bruce had already overcome all other serious problems or, 
alternatively, confirmed the species ability to perform essential 
functions, i.e. 


a) A technique of adapting new birds to captivity by holding 
them in close confinement overcame the very serious 
problems of ‘shock and stress' deaths following transfer 
(see later). 


b) The ‘balanced’ diet now fed keeps birds in good health 
and permits the production of more eggs than are usually 
laid by wild females. 


c) <A series of fostering experiments carried out between 
1965-66 and 1972-73 using pukeko eggs and chicks 
estabdlished that the atypical environment of Mt Bruce did 
not adversely influence takahe incubation routines or 
parental capabilities. Several pukekos were success- 
fully hatched and reared by different takahe at Mt Bruce 
and even the males were good parents even though they had 
not previously been sexually active. 


It seemed that all that was now required was for takahe to 
produce their own fertile eggs - but, in the sequence of events, 
the overcoming of this problem has merely led to others. These 
include the failure of six fertile eggs to hatch although the 
embryos in three of these survived until the day they were due to 
'pip'; the early death of three chicks (two from congenital 
abnormalities, the third from unknown causes); the leg and toe 
abnormality in one of the two living chicks (the cause of this is 
not known but it has partially crippled the bird) and the presence 
of a 'haemolytic condition’ in the adults. 


Intravascular Haemolysis 


At the start of the 1974 breeding season two males (Pooh and 
Modok) died following separate encounters with Jock. The fighting 
was not as intense as during the previous year as the 10 cm plastic 
mesh placed across the neutral zone towards the end of 1972 was 
still in position. Post mortem examinations showed both birds to 
have intravascular haemolysis - a disease that may be caused by 
Vibrio bacteria, and if so must be considered highly infectious 
(through faecal contamination) in confined conditions. It seems 
that while takahe may cope with this debility in a peaceful 
situation it can be lethal to birds involved in prolonged, 
vigorous activity while under severe stress. 


The presence of this condition has led to a curtailment of 
the procedures using the neutral zone and only one of the two wild 
bred pairs at present at Mt Bruce has laid fertile eggs during the 
last two years. This pair had previously established its 
territory during encounters at the neutral zone but the pair 
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brought to Mt Bruce in April 1975 has been denied the opportunity 
to turn its half of the enclosure into a ‘psychologically secure 
breeding territory' because of the possible consequences. 


To overcome the stresses of close confinement a second 
takahe enclosure has been built about 400 m away, and it is hoped 
that this will be ready for the 1977-78 season so that the two 
pair of birds will be separated by a distance that is adequate to 
nullify the need for confrontation. 
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SCIENTIFIC NAMES 
AND INDEX TO SPECIES 


Pisces 


Eel, long-finned (Anguilla dieffenbachii), 8. 
short-finned (A. australis), 5. 
Trout, brown (Salmo trutta 


9 Ll 
rainbow (8. gairdreri), 8. 


Amphibia 

Frog, Hochstetter's (Leiopelma hochstetteri), 8. 
Hamilton's (L. mai. 

Reptilia 

Tuatara (Sphenodon punctatus), 49. 

Aves 


Duck, blue (Hymenolaimus malacorhynchos), 8. 
, grey ppume Superciliosa), a aaa 
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Falcon, New Zealand (Falco novaeseelandiae), 8. 
Fernbird, North Island (Bowdleria punctata vealeae), 8. 
Gull, black-backed (Larus dominicanus), 27. 

red-billed (L. novaehollandiae scopulinus), 2’. 


Kaka, North Island (Nestor meridionalis septentrionalis), 8. 
Scuth Island (N. m. meridionalis), SAE. 
Kiwi, North Island (Apteryx australis mantelli), 7,8. 


Kokako, North Island (Callaeas cinera wilsoni), 8. 

Mallard (Anas platyrhynchos), 28. 

Parakeet, red-crowned (Cyanoramphus novaezelandiae 
novaezelandiae), 8,15,17. 

yellow-crowned (C. auriceps auriceps), 8,15. 

Petrel, grey-faced (Pterodroma macroptera), Ps 

a i eae 


Pheasant (Phasianus colchicus), 





Pigeon, New Zealan emiphaga novaeseelandiae), 17. 
Pukeko (Porphyrio porphyrio), 68.. 

Quail, California (To hortyx californica), 11. 
Robin, Chatham Island black (Petroica traversi), 44. 


—p oer ee 


North Island (P. australis longires), 8. 
re 
b | e 








South Island (P. a. australis 
Shag, Little (Phalacrocorax melanoleucos brevirostris), 34. 
Little black (P. sulcirostris), 24. 
Shoveler, New Zealand (Anas rhynchotis variegata), 28. 
Swan, black (Cygnus atratus), oe 
Takahe (Notornis mantelli), 53,56. 
Weka, western (Gallirallus australis australis), 15. 





Mammalia 


Deer, red (Cervus elaphus), 53. 

Ferret (Mustela putorius), 38. 

Hedgehog (Erinaceus europaeus), 38. 

Mouse (Mus musculus), 41. 

Rat, Norway (Rattus norvegicus), 41. 
Polynesian (R.  exulans), 41. 
ship (R. rattus), 47. 

Stoat (Mustela erminea), 42,61. 
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